Martins Creek Steam Electric Station of Pennsylvania Power & Light Co.; see page 38 
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CAPACITY FACTOR ‘ - 102.70% 
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A guide to better flow metering 


Here’s a new fact-filled, technical booklet that tells you feature for 
feature how the new Hays electronic flow meter excels. 


Hlectronic ration — provides maximum accuracy (\°% of 
full scale tial), und speed (4 seconds for full scale pen 
travel). 

transmitters — rupture-proof metallic bellows for 

preagure measurement. 

Centinyous integration — motor-driven, continuous mechanical 
integrator is extremely accurate even on rapid load changes. 
Other features include powerful motor, easy readability, accuracy 
unaffected by normal temperature changes, optional explosion 
and weather-proof transmitter. 


Write for bulletin 54-1074-222 and get the important facts. 


Aviomon« Combustion Contos 
Borler Panels * CO, Recorders 
Verifiow Meters ond Veritret 
Ges Anotyzers * Drett Geges 
Combustion Test Sete 
ection Osygen Recorders 
Electron Flowmeters 


tlectronic heed Water Controls 
& wa Bomote indi 
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For low-cost, 


b> 


i 


dependable steam, 


Upjohn burns coal the modern way 


Upjohn has long been famous as a manufacturer of 
pharmaceutical products. Because of the nature of these 
products, it was necessary that the steam plant of 
Upjohn’s new Portage Road Plant, near Kalamazoo, 
Michigan, operate cleanly as well as economically. 
Therefore, coal was chosen to fire its boilers. 


Today Upjohn’s ultramodern steam plant supplies 
steam at only 40c to 42c per 1,000 pounds. It is clean 
and efficient, with no dust or smoke nuisances, and ash 
handling is fully automatic. At peak load, the three 
boilers shown above, plus a fourth recently installed, 
deliver up to 115,000 lbs. of steam per hour. 


Investigate Your Fuel Costs 


If you're planning to modernize your plant or build a 
new one—or if you are just interested in cutting fuel 
costs—find out how coal, burned the modern way, 
compares to other fuels. Talk to a consulting engineer 


BITUMINOUS COAL 


or your nearest coal distributor. Their advice may 
save you thousands of dollars every year. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowesi-cost 
fuel available. 

Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 

Automatic coal and ash handling systems can cut your 
labor cost to a minimum. 

Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 
Between America's vast coal reserves and mechanized 
coal production methods, you can count on coal being 
plentiful and its price remaining stable. 


For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 


INSTITUTE 


A department of National Coal Association ¢ Southern Building, Washington 5, D.C. 





PROVED 
DEPENDABILITY 


in Power Plant Equipment 


Condensers: Surface types for every gen- 
erating capacity in space-saving rectangu- 
lar design. Also Disc-Flow and ejector jet 
barometric condensers and a complete line 
, of I-R auxiliaries, including steam-jet ejec- 
cs @ sae tors, vacuum pumps, air leakage meters, 


a 4 4 circulating and condensate pumps 
Se a aad . s 


. Ge 
Boiler Feed Pum ps: For all pressures, 
capacities, and temperatures. Also single 
and multi-stage pumps for every power 
plant requirement in centrifugal, mixed 
and axial flow types. 


( om pressors: Stationary air compressors 
are available in all sizes and types, either 
direct connected or belt driven, for soot 
blowing, instrument air and other power 
plant services. A complete line of Gyro- 
Flo portable air compressors in sizes to 
600 cfm provide a dependable source of air 
power for plant construction and main- 


tenance. 
o 


Ingersoll-Rand’s specialized experience in 
building dependable power plant equipment 
is at your service. A call or letter to your 
nearest Ingersoll-Rand office will bring a 
quick solution to your specific problems 


There's no obligation, of course 


Ingersoll-Rand 


1! Broadway, New York 4, N. Y. 
14-33 








AIR AND ELECTRIC TOOLS © DIESEL ENGINES © PUMPS *© CONDENSERS © COMPRESSORS © VACUUM EQUIPMENT 
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new 
WIDER 
VISION 


for easier remote boiler 
water level readings 


@ Vastly improved visibility of remote 
boiler water level readings can now be 
Liquip LEVE! enjoyed by boiler plant operators. 
INDICATOR A new “wide vision’’ face on Yarway 
== Remote Liquid Level Indicators allows 
reading from the side as well as front of the 
indicator. Boiler water levels and other 
liquid levels can be checked from most 
any position. 
Indicating mechanism is operated by the 
A COMPLETE YARWAY SYSTEM boiler water level itself—assuring instant, 
Besides Remote Liquid Level Indicators, Yarway alsc accurate readings. 
offers Liquid Level Recorders and Remote Signal Alarms Yarway Indicators are of the mano 
making a complete system for constant, accurate metric type with automatic temperature 


| | che . 
liquid level check compensation, as approved for use under 


: the recent A.S.M.E. Boiler Code Com- 

, mittee ruling in Case #1155. 

Over 10,000 are used throughout in- 
dustry for boiler water and other liquid 

level indication...and for superheater 

| @ pressure differential indication aboard ship. 

7 For full information write for Bulletin 

| 

| 


@ Yarway Remote Hi-Lo-Alarm WG-1823. 
Signals—lights or horns—can 


be placed at any locationin plant YARNALL-WARING COMPANY 


See Yarway Bulletin WG-1823 


@ Yarway Hi-Lo-Graph Recorder pro 
vides not only water level indication 
but also a 24-hour recording of water 
levels. See Yarway Bulletin WG-1830 

101 Mermaid Avenue, Philadelphia 18, Pa 


BRANCH OFFICES IN PRINCIPAL CITIES 


Pe nig WAY remote liquid 
+ ane hoo * le vel indicators 


tion in Philadeiphie, Dec 
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Dallas Power & Light Co. 


Sirocco Fans for Parkdale 


American 
Blower 


ke ‘ports on progress 
in power 


DP&L's No. 1 unit at Parkdale Plant has 87,000 kw generating capacity. The No. 2 
unit, now under construction (far right) will add an additional 115,000 kw of capacity. 





DP&L expansion program will increase 


capacity 48 per cent in two years 


Two 115,000 kilowatt generating units under construction 
at Dallas Power & Light Company plants would have 
served all of metropolitan Dallas’ electrical needs as late 
as 1949. One of the two new units is shown at left at 
Parkdale Plant, and the other is being built at DP&L’'s 
Mountain Creek Plant. Together, the new generators will 
increase the company’s capability 48 per cent by the end 
of 1956. They will help meet peak demands on DP&L's 
system which have risen at an average rate of 17 per cent 


each year since 1946 
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chooses 


Plant 


ARKDALE PLANT, newest of Dallas Power & 
Pia. Company's generating stations, is the 
Company's first station to use a pressure hua 
nace. For its initial unit and for Unit No. 2, 
which is scheduled for completion early in 


1955, Dallas Power & Light Company selected 


American Blower Sirocco Forced Dratt Fans. Iwo American Blower Forced Draft Fans are in operation 
. at the Parkdale Plant. Capacity of each is 123,500 clm at 

> ‘ 2 » “ ‘ > P ~ 
American Blower Sirocco Fans have long 100° F at 29” sp. Each fan is driven by an 800-hp motor 


been favorites with progressive power plant 
operators throughout the United States and 
Canada. And for good reasons! Sirocco Fans 
are extremely quiet in operation; they are 


dependable; and they are economical to run, 


In addition to Mechanical Draft Fans fon 
both forced and induced draft, American 
Blower manutactures Fly Ash Precipitators, 
Heavy-duty Steam Coils and Gyrol Fluid 
Drives, for smooth adjustable speed control 
of fans and boiler feed pumps. 

If you have an air handling problem, o1 
plan to expand or modernize your facilities 
let American Blower’s wide experience work 
for you. Contact your nearest American 
Blower Branch Office or write us direct. 


Photo shows an American Blower Recirculating Gas Fan 
in operation at the Parkdale Plant. Driven by a 100 
hp motor, it is rated at 54,000 clm at 775° F at 6.6” sp 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN © CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Americon Radiator & Standard Sanitary Corporation 


AMERICAN 


Serving home and industry: MURUCAA-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS - ROSS EXCHANGERS - SUNBEAM AiR CONDITIONTRS 
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NEW UTILITY STATIONS C-E EQUIPPED 
Includes stations placed in operation since 
the war (in white) and those under construc- 


tion or being engineered. 


TIDD * JENNISON 
CECIL LYNCH * HAVANA 
MEREDOSIA * PERMIAN BASIN 
O.H. HUTCHINGS * REX BROWN 
HICKLING © B.C. COBB 
RUSSELL * SEWAREN 
POSSUM POINT © CUTLER 
PORT JEFFERSON * WHITE RIVER 
POTOMAC RIVER « GADSDEN 
W. SPRINGFIELD © WOOD RIVER 
DAN RIVER « LAKE CATHERINE 
HARRY NEWMAN © JIM HILL 
HUTCHISON * YATES 
DUNKIRK © TIT'IS © LEE 
CONTRA COSTA * HAWTHORN 
NINEMILE POINT © EDGE MOOR 
PALATKA *© JOHNSONVILLE 
DANSKAMMER * BECKJORD 
HIGHGROVE * PLANT X 
BLACK DOG ¢ ALBANY 
JOPPA © MERAMEC 
PORTSMOUTH e LAKE CREEK 
ETIWANDA *® AURORA 
HENNEPIN e« EASTLAKE 
OAK CREEK © SUWANNEE RIVER 
URQUHART + KINGSTON 


SANDOW + MULLERGREN 
BARRY 


# NORTH OMAHA 


"a 


SAGUARO 
WILMINGTON 
MILLIKEN 
JOHN SEVIER 
VERMILION 
GALLATIN 
BARRETT 
CARBON 



































Shown above is a cross-sectional view of the C-E Unit 
now in service at the North Omaha Station. It is a 
radiant-reheat boiler with a reheater section located 
between the primary and secondary superheater sur- 
faces. Economizer surface is located below the rear 
superheater sections and regenerative air heaters fol- 
low the economizer surface. Pulverized coal firing is 
used employing bow! mills and tilting, tangential 


burners 
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NEW NORTH OMAHA STATION 
goes into service 


The first modern, reheat-cycle power plant in Nebraska was placed in service on July Ist of 
this year when the new North Omaha Station of the Omaha Public Power District went 
“on the line.” 


Located on the Missouri River, in the vicinity of 24th and Craig Avenue in North Omaha, 
this latest addition to the Power District’s electrical generating facilities increases the Dis- 
trict’s over-all capacity by 35% and will contribute about 45% of the annual kilowatt-hour 
requirements. 


Initial work on the 103-acre site was begun early in 1952 and although progress was quite 
seriously delayed by unusual circumstances — such as the flood of the Missouri River — the 
first section of this fine new station is now in full operation. 


Unit No. 1 — of what is ultimately planned as a six-unit station — is of 75,000 kw capacity 
designed for a throttle pressure of 1450 psi with a steam temperature of 1000 F, reheated to 
1000 F. 


The turbine-generator is served by a C-E Reheat Steam Generator, a cross-sectional elevation 
and brief description of which are shown on the opposite page. 8-768 
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C. H. WHEELER “SELF CLEANING” 


PAT BH Tt & DP 


REVERSE FLOW STEAM CONDENSER 
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iestrated is the C. H. Wheeler tandem arrangement in which beth 
sluice gates operate on a single stem. in this divided water box con- 
denser, water enters chamber A with left hend port open and flows in 
through pass 8, out throwgh poss C and through left hand port D. Te 
reverse the flew, gates move te left, closing the left hand ports and 
opening the right hand ports of chambers A & D. Woter now flows 
throwgh belt, in through C and owt through 8B and right hand port of D. 
The same methed applies, of course, te a non-divided water box design. 





No Shutdown —No Vacuum Loss for Tube Cleaning 


The C. H. Wheeler Patented Reverse Flow design 
makes either single or divided water box steam 
condensers self-cleaning. These condensers are 
saving power plants countless hours of downtime 
and reduced load formerly required for manual 
removal of debris and organic growth from 
clogged tube sheets. 

“Self-Cleaning” is accomplished by a set of 
sluice gates built integrally into C. H. Wheeler 
Surface Condensers which may be electrically or 
hydraulically operated to reverse the flow of 
cooling water through the tubes. This sudden 
flushing-in-reverse removes all debris and crusta- 
ceous matter and carries it out the discharge 
while carrying full load on the turbine and with- 
ovt reducing water flow. Also, the quick change 
in temperature shocks and dislodges marine 
growth. 

Depending on condition of the cooling water, 
C. H. Wheeler Reverse Flow condensers have 
gone two years and longer before requiring 


cleaning. A typical field report tells of regaining 
a half-inch loss of vacuum (due to fouled tubes 
and tube sheets) five minutes after reversing the 
flow of condenser cooling water. 

C. H. Wheeler custom - designs Reverse - Flow 
Condensers to suit any installation, arranging 
sluice gates and nozzles at top or bottom of water 
box and at any angle desired. Call a C. H. 
Wheeler representative to go over your specifica- 
tions. It will mean years of substantial savings. 


(BULLETIN 410 mailed on request) 





Chart shows typical cycle of 
vacuum and effect of reverse 
flow in a C.H. Wheeler Patented 
Self-Cleaning Reverse Flow Con- 
denser. Note that because of 
10% back flushing, the less of 
vacuum during the reverse flow 
cycle is negligible. 











SEE IT AT THE POWER SHOW — PHILADELPHIA, DECEMBER 2, 3, 4, 6, 7 
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PARTIAL LIST OF INSTALLATIONS 
OF C. H. WHEELER “SELF-CLEANING” REVERSE FLOW STEAM CONDENSERS 


Connecticut Light & Power Co. . . 24,000 sq. ft. 
Connecticut Light & Power Co. 
Devon Station 


~ General Electric Co., Lynn Plant. . 
General Electric Co., Lynn Plent . 
Keystone Steel & Wire, Peoria 
Virginian Railways, W. Va... . . 
City of Wyandotte, Mich 
City of Konses City, Kansas... . 
New Bedford Gas & Edison Light, 
New Bedford, Mass. . . . 
New Bedford Gas & Edison Light . 
Connecticut Light & Power Co., 
Montville Station 


C. H. WE 


— 
o”~ eS 
= . 


_ 
al 
. 


Alabama Power Co, Units 1 & 2 
Gadsden Station 

City of Helland, Michigan 

Seuth Carolina Electric & Gas, 


8S 
8 88 823232 


S$ SS £85555 
2 #2 222222 


-s 


~ = 


South Carolina Electric & Gas, 


a 
< 
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Georgia Power Co., Atkinson Station, 47,000 sq. ft. 


Unit #1 Urquhart Station . 45,000 sq. ft. 
Unit #2 Urquhart Station . 45,000 sq. ft. 


Connecticut Light & Power, 
Montville Station 


Monongahela Power Company, 


Georgia Power Company, 
Hammond Station. Units 1-2-3, 74,000 sq. ft. 


City of Jacksonville, Fia., 


Tallyrand Station 





A hatchet, a saw and basic principles 


are all a farmer boy needs for end results. Solving the complex 
piping problems of power and process industries calls for higher 
degrees of craftsmanship, but the same rigid economy. Let the vast 
experience of Mitchell specialists save you money and headaches on 


your next installation of high-temperature or high-pressure piping. 


W. K. MITCHELL & CO., INC. 


WESTPORT JOINT 2946 Ellsworth Street, PHILADELPHIA 46, PA. 


PIPING FABRICATORS AND CONTRACTORS 
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Bartlet?-Snow 


coal handling 


at Holtiwood, 


@ Coal handling facilities in this plant, that burns anthracite coal 


dredged from the river and reclaimed by the floatation process, were 
engineered by Bartlett-Snow to Ebasco specifications, fabricated in our 
shops, and installed by our erectors. The equipment includes com- 
bination receiving and reclaim hopper fitted with vibrating feeders, a 
360 ton per hour conveyor system, 36° cantilever storage conveyor; 
and two 42” shuttle conveyors for wet coal and a 14” screw conveyor 
for dry coal in the distributing room over the bunkers. 

For fixed responsibility that insures highly efficient, synchronized 
operation of all parts of the system as a unit, and low maintenance and 
low operating costs — let the Bartlett-Snow coal handling engineers 
work with you on your next new plant, modernization or plant 


expansion program / 


DESIGNERS 


“Builders of Equipment for People You Know” 





General View of Holtweod Steam Station 
Pennsylvania Water and Power Co. 
Ebasco Services Incorporated 
Consulting Engineers. 


View of 36'' Cantilever Storage Conveyor 
Anchored Permanently on a Hollow Concrete 
Silo that Withstands Avalanching of Coal. 


View of Two 42"' Wide Shuttle Conveyors for 
Wet Coal and 14° Diameter Screw Conveyor 
for Dry Coal in Distributing Room Over 
the Bunkers. 











4O% less 


Fuel Consumption 


SO% more 


Boiler Capacity 








Bailey Meters and Controls 
Insure Savings at 
Kerr Bleaching & Finishing Works, 
Concord, N. C. 








The key to complete returns on any investment 
in new power equipment is a fully co-ordinated 
system of meters and controls. It’s the old story, 
the tail that wags the dog—careful attention to 


this comparatively minor part of the over-all 





installation cost can mean the difference between 


wofit and loss in operation. 
| | 


Here's where Kerr Bleaching & Finishing Works 
has cut operating costs—by installing co-ordi- 
nated Bailey Meters and Controls. The installa- 


tion includes Bailey Meter Combustion Control, Control panel, showing completely co-ordinated Bailey 
Meters and Controls at Kerr Bleaching and Finishing 
Works, Concord, N. C. 


and Bailey ‘Two-element Feed Water Control. 
Such a co-ordinated system is an important plus 
for Bailey customers. Nowhere else can you buy 
such a complete range of equipment, selected 
without bias to do the best job for you. Nowhere 
else can you find such expert engineering service, 
immediately available through conveniently 
located direct sales and service representation. 1025 tVANHOE ROAD 


May we help you? CLEVELAND 10, OHIO 


Call our local branch office or write for Bulletin 
Ali3 
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* The — Factor 


The built-in quality which 


provides trouble-free 


satisfaction and long life. 


NOT A WEAK LINK 


IN THE CONSTRUCTION OF 


“BUFFALO” invucep prart FANS 





So much depends on the con- 
tinued operation of your draft 
fans that it pays to be sure 
that there are no weak links 
in the construction. Housings, 
wheels, blades, bearings and 
shafts — al/ must be up to the 
job, or the fan as a whole 
cannot function. 


Every part of a “Buffalo” In- 
duced Draft Fan is built up 
to stand known conditions of 
wear, heat and erosion. The 
shaft is turned from a solid 
piece of forged steel with 
extra large thrust collars. 
Bearings are heavy-duty, self- 


aligning and water-cooled. 
Housings are heavy-gauge 
steel, hot-riveted, with remov- 
able scroll liners where erosion 
is most severe. Blades are built 
up with welded-on wearing 
strips. In short, every “link” 
in the construction of these 
fans is designed for maximum 
long life in this punishing 
fan job. 


It is all part of the “Q” 
Factor* which assures you of 
best results whenever you buy 
“Buffalo”. Write now for 
Engineering Bulletin 3750. 


BUFFALO FORGE COMPANY 


170 MORTIMER STREET 


BUFFALO, N.Y 


PUBLISHERS OF FAN ENGINEERING” HANDBOOK 


Canadian Blower & Forge Co., Led., Kitchener, Ont 


Sales Representatives in all Principal Cities 
I 


6* 


DRAFT FANS 
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NATIONAL ALUMINATE CORPORATION 


-6216 West 66th Place 


In Candda Ale he 


m Limited, Burlinete 
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un, Ontario 





Again in 94 its Edward Valves 


THE EVIDENCE: 674 out of 699 (96.42%) of new central station 


ond municipal power plant projects scheduled 
to start operation in 1954 or earlier use EDWARD steel valves. 


(Source—1948, 1949, 1950, 1952, 1953 and 1954 Power Magazine surveys of 
central station and municipal power plant installations. None published in 1951.) 


1949 Listing o 


For notes on wees and lie 
of this thuletion © See po 
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TATIONS 
Forged 


Forged } _ 
Gage as 


Ins*rument 


TYPICAL EDWARD DESIGNS GOING INTO NEW S 





in over uid of new power plants 


Indicates identified purchases of Edward valves for specific gener- 
ating capacity additions. In the 1954 survey, records show 
Edward valves in 39 out of 40 new plant additions scheduled to 
start operation 1954 or earlier, a 97.5% acceptance. 

(Note: Valve purch not jeted for many plents on 1954 list) 





eS 


1953 De 














ps 1 cape Edward Valves, inc. 


plant valves— gate, globe and angle stop, 
non-return, check, feediine stop-check, Subsidiary of ROCKWELL MANUFACTURING COMPANY 


blow-off, Univalve, instrument, gage, 20 W. 144TH ST. 

hydraulic, relief valves and strainers EAST CHICAGO , INDIANA 
fer service from 150 to 7500 Ib with 

bolted, screwed, welded or pressure-seal bonnet connections and with 

flanged, screwed or welding end connections. Write for catalogs. 








For thirty-five years the leaders in ad- 
vancing steam production efficiency 
with Automatic Combustion Control 
and Instrumentation Systems. 


HAGAN 
HALL 
BUROAMIN 
CALGON 
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from standard components 


Custom Built from standard components sounds like a 
contradiction. But it is a fact that each Hagan unit is de- 
signed, not only to perform its specific functions efficiently, 
but also to operate smoothly in combination with other 
Hagan components. Thus, every Hagan System of Auto 
matic Combustion Control and Instrumentation can be 
custom built to maintain the exact operating conditions 


which result in optimum steam production efficiency. 


Thirty-five years of experience with all types of boilers, 
and with every combination of temperature, pressure and 
fuel system requirements, goes into the design of every 
Hagan unit and system. As a result, a Hagan System is 
thoroughly coordinated and easy to calibrate. Adjustments 
are ample in number and range, so that our engineers 

or yours—can get the entire system into accurate opera 


tion with a minimum loss of time. 


Many of our customers have standardized on Hagan Con- 
trols and Instruments for improving existing facilities and 


for extensions and new construction. 


Make Hagan Automatic Combustion Control and Instru 


mentation the choice for your next installation! 


HAGAN CORPORATION 


HAGAN BUILDING ®¢ PITTSBURGH 30, PENNSYLVANIA 


Boiler Combustion Control Systems © Ring Balance Flow and 
Pressure Instruments ® Metallurgical Furnace Control Systems ¢ 
Control Systems for Automotive and Aeronautical Testing Facilities 
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Tus Vulcan long retractable soot blower has been thoroughly 
tested. It has dual electric-motor drive. It has the double-helix cleaning 
pattern that has made Vulcan the standard for effective cleaning of 
furnaces up to 5O feet wide. Yet, for all its length, it is compact. It is 
easy to install, operate and maintain. With this new T-30, Vulcan is 
ready to clean your most modern boilers, no matter how large or how 


small they might be. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 


problem 


Designers have talked of boilers 
60 or more feet wide, but it had 
seemed impossible to clean them. 
Now this problem has been solved 
by the Vulcan long retract shown 
at the right. With two entering the 
furnace from opposite sides, boilers 
larger than have ever been built 
can be cleaned dependably. 
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FLUE GAS COMPOSITION 


Le} 











EXCESS AIR 






Prevent heat loss up the stack. Too much or too 
little excess air means big money in today’s boiler 
plant. It’s important to know and control excess air 
exactly —regardless of load or fuel changes. 


Burn multiple fuels efficiently 


When switching from one fuel to another or burning 
more than one fuel at the same time, only an Oxygen 
Recorder gives you an undistorted picture of excess 
air. It measures O, directly and continuously, with- 
out recalibration. 


Hundreds of companies are reaping large savings 
with Hays Electronic type Oxygen Recorders in 
their boiler plants. Flue gas sampling systems fit a Sette dip 4 alianenen 
wide variety of installations. pamppestiaoet gta 


With the Hays Electronic type Oxygen Recorder 
hays F 


you get continuous, highly accurate indication and 
November 1954—C OM BUSTION 


Ever 


recording .. . complete compensation for tempera- 

ture and pressure effects . . . freedom from chemicals 

or hazardous fuel burning in the analyzing process 
. swift, sure electronic operation. 


Write today for Hays Bulletin 52-829-56. Also ask 
for a dramatic comparison graph which shows that 
the relationship between O, and excess air is practi- 
cally constant for different fuels. 





ATION 











Wherever heat, 
light or power 


is needed 





a7) 


Old Ben Coal Corporation / Chicago 4, Illinois 
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How to make sure 




















































































































“Intestinal Fortitude” —16 mm. 
sound, bleck and white film, 
17 minutes. The story of ELEC- 
TRUNITE Pressure Tubes from 
ore to finished product. To ar- 
range for a free showing, write 
to Republic Steel and Tubes 
Division. 


Every ELECTRUNITE Boiler Tube has identical metal- See our exhibit at the 21st 

lurgical and physical properties. Because wall National Exposition of Power 

thickness is uniform, there are no longitudinal thin and Mechanical Engineering, 

spots. Heat transfer is uniform. Commercial Museum, Philadel- 
phia, Pa., December 2-3-4-6-7. 
BOOTH NO. 113. 
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ae TUT PERERA 


Because ELECTRUNITE Boiler Tubes are uniformly ductile, springback 
can be accurately calculated before the bending operation. Result: 
smooth, accurate bends; a neat, efficient job with a minimum of 
adjustment. 





ft 
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the power you’ve bought 


Like Kellogg Co., see that your new power plant is 
equipped with Republic ELECTRUNITE Boiler Tubes 


Dependable, Republic ELECTRUNITE Boiler Tubes 
are made from high-grade steel, produced in Repub- 
lic’s own mills. Operations are quality controlled 
from the time the ore is mined, ihcount all manu- 
facturing stages. 


Tubes give uniform heat transfer, all around the 
tube, from end to end. Why? Because wall thickness 
is uniform. And because ductility is uniform, too, 
smooth bending and roller expanding are possible. 
Installation is easier, often less expensive. 


It all adds up to a question of economics. If you take 
the long view on power plants, you'll want to con- 
sider Republic ELECTRUNITE Boiler Tubes. More 
and more consulting engineers are specifying them. 
Not only for old plants being modernized, but for 


new ones as well. 

Before you decide on your specifications, get all the 
facts about Republic ELECTRUNITE Process and 
Pressure Tubes. Write for: BT-10., 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 


209 East 131st Street, Cleveland 8, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York, 17, N. Y. 








Boiler erectors like the way ELECTRUNITE Boil- Because they are normalized in a controlled 
er Tubes slide easily into headers. The atmosphere, Republic ELECTRUNITE Boiler 
reason: uniform diameter, uniform ductility. Tubes have scale-free surfaces. Grinding 
Republic's quality contro! of ELECTRUNITE tube ends, which destroys uniformity, is 
Boiler Tubes from ore to finished product not necessary. Tubes slide into drum holes 
makes this uniformity possible. easily, expand uniformly. 
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Part of the new 100,000 Ibs. /hr.—750 PSi— 
750 F. Steam Generating Unit installation 
at Kellogg Co., Battle Creek, Michigan. De- 
signed, built and installed by Riley Stoker 
Corp., Worcester, Mass. Sargent & Lundy, 
Consulting Engineers, Chicago, Ill. 





in Deaeration, too 


BSBLCO Builds a Connpllete jLine- 









An increasing number of well known utility 
and industrial plants are using Belco equipment to increase 
operating efficiency and decrease operating costs. Belco 
advanced design and application experience can be put to 


work for you, too. 


For technical assistance write or call Belco 


your first step to lower costs. 





SPRAY TYPE —— Belco Deaerator in 
large eastern oil refinery. Has a capac- 


ity of 300,000 Ibs ‘hr 





SPRAY TRAY TYPE — Belco De- 
aerator at New York State institution 


boiler house. Capacity 120,000 Ibs/hr. 





MARINE TYPE—‘ypice! OPEN TYPE—Deserator VACUUM TYPE —. Unit 


Beleco marine heater fur- at large eastern pharma- shipped set-up to midwest- 





nished to shipyards. (Ap- ceutical plant. Capacity of ern utility. Has 150,000 
proved by Lloydsof London) 80,000 Ibs/hr. Ibs/he capacity. 





Boiler Feedwater Heaters @ Water Softeners ¢ Filters @ Clarators 


Demineralizers @ Antomatic Process Control Panels 


BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 





112 PENNSYLVANIA AVENUE, PATERSON 3, N. J TRAY TYPE —Belco Deaerator at 
REGIONAL OFFICES Philadelphia, Pa., Chicago, il., Heuston, Texas southern municipality. Has a capacity 
North Hollywood, Cal., Montreal, Que., Toronto, Ont. of 125,000 Ibs/hr. 


Representatives in all principal cities of the United States and Coneda 


BELCO DESIGNS, ENGINEERS & FABRICATES WATER PROCESSING EQUIPMENT 


39 November 1954—-C OM BUSTION 











BETTER COMPACTION... 

LOW COST STOCKPILING 
with EUCLID 

Twin-Power SCRAPERS 








Euclid Twin-Power Scrapers are doing a complete ... have him show you how the "Euc”’ Twin-Power 
coal handling job for public utilities and industrial Scraper provides maximum flexibility with minimum 
concerns... and they are doing a better, more investment and operating cost. Write for your 
efficient job than methods previously used. copy of a new descriptive folder, Form 551A. 


Owners report that compaction of the stockpile 
EUCLID DIVISION 


is increased 10 to 15 Ibs. per cubic foot by the 

heavy rubber-tired scrapers. This practically GENERAL MOTORS CORPORATION 
eliminates spontaneous combustion problems and Cleveland 17, Ohio 
provides a well drained stockpile. 


The “Twin” is completely self-loading in loose, 

compacted, wet or frozen coal. It can work in very = 
close quarters... carries big loads at speeds up 

to 30 m.p.h.... extends, raises or relocates the 

stockpile. It has proved to be the most economical 

solution to coal stockpiling and reclamation prob- 

lems on many operations. 


Your nearby Euclid distributor will prepare a 
production and cost estimate without obligation 








MOTORS 








CLEAN HEATING SURFACE 
and LOW MAINTENANCE 





anne we eee wee 


460 p.s.i, PULVERIZED COAL FIRED BENT TUBE BOILER 


@ The high temperature zone, first pass screen tubes are cleaned by 


BAYER RETRACTABLE GUN TYPE MASS-FLOW CLEAN 
ERS located in the front furnace wall. When not in use the 
nozzle is retracted from the furnace, where it is away from the heat 


thus assuring long and efficient service life 


The superheater is cleaned by BAYER LONG RETRACTABLE 
MULTI-NOZZLE CLEANERS 


cleaning and after the cleaning cycle are entirely withdrawn from 


The elements are advanced for 


the furnace ty the use of such Retractable Cleaners heating 
surface is kept clean at all times, and element maintenance ts 


negligible 


The reat banks ol boiler tubes ure ¢ leaned by BAY KER ( onventional 


revolving elements 





The soot eleaner system illustrated 
emphasizes the fact that the soot 
blower in every case should be engi- 
neered to suit the operating conditions 


of the boiler to which it is applied. 


BAYER engineering is at your service 
at any time We will gladly co- 
operate with you in order that the best 
equipment may be correctly applied to 
efficient cleaning of heating surface 
under the operating conditions in your 


plant. 


Over the years a large Mid-West 
L tility Company has used BAYER 
SOOT BLOWERS. The first installa 
tion was made over twenty years ago 


BAYER 


SOOT BLOWERS to equip new 


Kleven repeat orders for 


boiler installations have been ordered 
The boiler illustrated at the left was 
installed last year The record of ef 
ficiency, dependability and service 
demonstrated by BAYER EOUTP 
MENT in past years resulted in 
BAYER being selected for the new 


boiler 


The Bayer Company 


ST. LOUIS, MISSOURI, U.S.A. 
FOR HIGHEST FIRST AND 
FINAL VALUE BUY BAYER 
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y Consider the F-. 
\ value of Lana 
Graphitization 


/ studies... 
‘ 


...When critical power 
piping is the order 






HIGH 
PRESSURE 







power 
PIPING 





This is one field where gouging pays off Although exactly why graphite forms is 
handsomely .. . at least when it's done by not definitely known. metallurgists have al- 
































the device pictured above. a weld prober ready come up with positive methods of in- 
which gouges out boat-shaped samples of hibiting it. Still Kellogg specialists continue mruiooe 
metal from piping that has seen lengthy their research, endeavoring to pinpoint the 
service under high-temperature, high-pres- exact causes of graphitization and to im- 
sure conditions. prove fabricating techniques and materials, 

When these samples are polished, etched. More than 6,000 test pieces have been onal ” 
and then diagnosed under metallographic gouged out of actual service piping and eval- TE 
microscope their evaluation provides basic uated by Kellogg technicians in the past 
information in studies of graphitization, the decade. 
phenomenon which prior to 1943 was con- Continual metallurgical research such as 
sidered of only academic interest. this graphitization program is just one of 

Through the microscope and by means of — the basic reasons why any utility company 
mechanical tests Kellogg metallurgists earry obtains a valuable plus when it specifies... 
on a continuous search for evidence of gra- main steam and reheat piping by Kellogg. 
phitization. They are hunting particularly ‘ . . 


for what they call the “eyebrow” or chain , 
New Power Piping Booklet Published... Send for descrip- 


tvpe of graphite. It is these malformations , = ie 
YI eral tive literature about Kellogg 8 extensive facilities 


that cause planes of weakness in carbon 
I . rho for assuring the highest quality workmanship. 


steel and carbon moly power piping .. . A section of the booklet is devoted to detailed 
weaknesses that can result in serious failures. coverage of the K-Weld* process, 
OTHER FA PRODUCTS include: Pressure Vessels. Vacuum Vessels . . . Fractionating - 


Columns... Drums and Shells... Heat Exchangers... Process Piping... Bends and Headers... Forged and Welded Fittings 


FABRICATED PRODUCTS DIVISION 


THE M. W. KELLOGG COMPANY 
225 Broadway, New York 7, N. Y. 


in Caneda—The Canadian Kellogg Company, Limited, at Toronto and Edmonton 
Evrope—Kellogg International Corporation, at London 











After 914 years 
hopper /634 in Niagara Mohawk Power (¢ orporation’s 


of continuous service without repairs 


Huntley Station has been removed for laboratory evalu- 
ation This hopper, made of 


stainless-clad steel, had been installed in 1945 in an at 


still in perfect condition 


tempt to solve the problems of stoppages and hangups 
that cut into operating schedules and to relieve an expen 
sive maintenance headache 

Its in-service record here proved Type 304 stainless-clad 
steel’s economy and efficiency in withstanding the inevit 
able sulphuric acid corrosion and abrasive wear of moist 
coal. Laboratory examination of the hopper showed no 
measurable loss of gage, no repairs, and a far smoother 
interior surface than at the time of installation. Because 
of the exceptional performance of stainless-clad steel in 
this test hopper, it has since been specified for other coal] 


handling equipment on the Niagara Mohawk system 





This photo shows a layer of stainless cladding inseparably bonded 
by heat and pressure to the carbon backing plate. It provides the 
performance of the expensive solid stainless at a lower cost. In ad 
dition, clad steel can be worked by conventional fabricating tools 
and methods 








LUBENS 


[he reason is simple. Carbon steels ordinarily used in 
coal handling equipment corrode as much as 25'%, a year, 
give very short service life. But stainless-clad steel affords 
full protection at /ow cost from corrosion and abrasion, 
develops a smoother surface with hard use. 

Stainless-clad steel equipment means less maintenance, 
uninterrupted flow, and service life equal to that of a 
boiler. It gives you all the benefits of solid stainless plate 
with greater economy. 

If you would like more information, write for Bulletin 
140. In addition, our Technical Service Department 1s 
available to work with your equipment builders and engi- 
neers in putting stainless-clad steel to work for you. And, 
if you would like the names of qualified builders of clad 
steel coal handling equipment, write to the Manager, 
Marketing Service, 684 Lukens Building, Lukens Steel 
Company, Coatesville, Pennsylvania. 





This is the original hopper #634, split in half as it will appear at the 

Power Show. Even after 94 years of rugged service, no loss of gage 

could be measured by laboratory instruments. Profilometer measure 
“ 


ments of the stainless surface finish were 6 to 7.5 micro inches, the 
equivalent of a highly-polished finish 


CLAD STEELS 














PRODUCER OF THE WIDEST 





34 


STAINLESS-CLAD 


RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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Pictured above are four stainless-clad steel hoppers in service at the Huntley Station of the Niagara Mohawk Power ( orporation 


Hopper #634 on the right he recent replacement for the original test hopper that was removed for laboratory examination 


This section of carbon steel coal pipe shows hammer marks made 


Each of the “half-soles’’ used in patching up this relatively new 


{ 


carbon steel hopper had three avoidable results—flow was inter in freeing hangups due to rat-holing and arching. Smoother, corro 


sion-resistant stainless-clad surfaces reduce friction, help eliminate 
these causes of stoppage and high maintenance expense. These coal! 


ind lasted through the useful life of a boiler pipes at Huntley Station are now being replaced by stainless-clad pips 


rupted—high maintenance charges were incurred—service life was 
shortened. Stainless-clad steel would have eliminated the first two 








NICKEL-CLAD INCONEL-CLAD MONEL-CLAD 
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1955 


| Let’s face it... 


| 









At Shaw, piping is fabricated with your tomorrow in 
mind—for years ahead. A policy of look-ahead is 
carried out in every phase of Shaw operation. 


PLANT FACILITIES are constantly improved and ex- 
panded to effect efficient storage, handling and trans- 
fer facilities. And, Shaw expansion and improvement 
continue. 


PRODUCTION LINE TECHNIQUES are a Shaw fabricat- 
ing “‘first in the industry.’’ They have resulted in time- 
saving and money-saving fabricating innovations. 


LATEST TECHNICAL EQUIPMENT is constantly being 
evaluated. Whether in the laboratory, in the shop, or 
on the job site, new equipment which can improve 
the quality of Shaw fabrication and installation is 
immediately put into service. 





























Thanks to Shaw’s look-ahead policy, it is not necessary 
to buy piping that is designed to meet only the needs of 
today. A contract placed with Shaw is your assurance 
of dependable, efficient operation for years ahead. Buy 
from Shaw—it costs no more and pays all ways. 


BENJAMIN F. 


SHAW 


COMPANY 


Wilmington, Del 





Dependable Piping Fabrication and Installation Since 1893 
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The Plight of the Coal Industry 


All long-range forecasts of the last several vears in 
cluding that of the Paley Commission predict a solid 
rate of growth for electric production, something of the 
order of 5 to 7 per cent annually for the next twenty 
five years \long with these forecasts comes the dis 
turbing prediction that the reserves of our traditional 


energy sources for such production may be sorely strained 


to meet these demands As an example if the 1978 
energy production were to be met by coal it would take 
some 525 million tons or an increase of 450 per cent of 
the 1953 coal figure for this use Most observers feel 


the bulk of any such 
have to be met by coal 


increased energy requirements will 


With such a promising future the natural expectation 
would be for a bullish outlook among the coal suppliers 
Yet oddly enough the situation among the coal industry 
is quite the revers« 
the Supply Section of the Institute of Electrical En 
gineers, London, England, summed up the coal industry's 


Philip Sporn, in a lecture before 


dilemna quite accurately in the following statement and 
it the same time gave a word of caution to the power 


field a long time coal industry market 


One danger which is facing the American power in 
dustry may come about as a result of the coal industry 

subjection to e! difficult competitive forces overt the 
next decade, and then perhaps being asked at the end of 
that time, after a protracted condition of relative star 
ition, to pick up and do a giant’s job in a national 


cmergency 


rhe ‘relative starvation’’ Mr. Sporn refers to 1s here 


for the coal industry now Their gross production 
in 954, at its present rate, will ipproximate that of 
1907 995 million tor Yet oddly enough the in 


dustry has done everything to meet competition It has 


mechanized its mines and improved production per unit 
worker In fact, in spite of the extremely high wages 
of the American miner, American coal is being delivered 


in ports along the irthwestern European coast at lower 
overall costs than British coal mined only two to thre« 
hundred miles awa 

But the coal industry's competition is much closer 
it hand Che other fuel sources, oil and natural gas, 


have succeeded in supplying most of the expanded fuel 


needs of America of recent years \s a result coal in 
many grades and markets 1s selling below the cost of 
production Obviously a situation that cannot continuc 


But for the immediate future nothing seems in sight to 
hange this picture here have been several proposals 


! 


idvanced by individual coal company representatives as 
possible solutions but nothing of a universal appeal 
Certainly the power industry should take into its reckon 
ing the condition me of its major suppliers and the 
manner in which that condition will affect future energ 


ré quire ments 
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A Job for Engineers Joint Council 


Passage of the Atomic Energy Act of 1954 by the 
Congress of the United States and its signing by Presi 
dent Eisenhower on August 30 are events that will have 
an imp sect in many areas. With nuclear engineering 
removed from its previous status of nearly complet 
identification with government projects, the way 1s 
opened for wider participation by industry, by educational 
institutions and by technical societies 


\t present there exists some confusion as to the specih 
role that will be played by engineering organizations 
Following the highly successful International Nucleat 
Engineering Congress held at the University of Mich 
igan last June under the auspices of the Nuclear In 
gineering Division of the American Institute of Chemical 
Engineers, the Engineers Joint Council announced plan 
for a national convocation in 1955 with the program 
planning under the direction of its constituent society 
which include AIChE, ASME, AIEE, ASCE, ASEE 
AWWA, and SNAME 

\n invitation was also extended by EJC to the Amer 
ican Chemical Society and to the American Institut 
of Physics to participate in the planning of the 1955 
Within the last month, however 
complications have been added by the announcement 


nuclear convocation 


of the formation of the American Nuclear Society which 
lays claim to being ‘‘the first wholly professional o1 
ganization of scientists and engineers working in the 


itomic energy field 


Present indications are that EJC is making every 
effort to cooperate with the new group jased upon 
past experiences in the formation of so-called splinter 
societies, it 1s greatly to be hoped that the American 
Nuclear Society will reciprocate by working along with 
existing programming agencies 80 as to avoid unnecessars 
duplication of effort in the rapidly growing nuclear field 

Meanwhile in another area more closely related to 
trade association activity than to professional society 
programming, the Atomic Industrial Forum Inc., re 
cently celebrated the first anniversary of its penod of 
ictive operation In that interval it has strongly 
established itself as a spokesman for industries direct] 
concerned with atomic energy It has also conducted 
several extremely well organized meetings on industrial 
participation and interpretation of the new Atomic En 
ergy Act and is the publisher of a highly informative 
monthly ‘Forum Memo” for its members 

With this assurance of wider participation by industs 
ind the successful operation of the Atomic Industrial 
Forum, what remains is for the engineering societies 
to get together and continue the flow of technical in 
formation as they do in other related fields lo further 
this objective cooperative efforts through the Engineers 
Joint Council appear to be the most desirable 





Aeria! view of Martins Creek Steam Electric Station 





| The Martins Creek Steam Electric 
Station of the Pennsylvania Power & 


Light Company 


’ 

By M. D. ENGLE and S. C. TOWNSEND 

Pennsylvania Power & Light Company 

' HE Pennsylvania Power & Light Company and its kw hydroelectric plant which is operated as a peak load 

i subsidiary, The Seranton Electric Co., occupy an _ plant from the reservoir created by Lake Wallenpaupack 

j area in central-eastern Pennsylvania of roughly \t the beginning of the postwar period in 1945, PP&I 

10,000 square miles. This area is highly diversified and was faced with the problem of providing adequate 
includes practically all of the anthracite mining in the new generating capacity for load growth and to allow the 
country, many heavy industrial centers,suchasBethlehem retirement of a number of old, small, high cost generating 

: with its large steel mills, the rich cement regions, fertile stations. In the interval from 1945 to the present time 

; farming lands in Lancaster and the Susquehanna Valley steam electric station generating capacity has been 
ind mountainous resort country threugh the Poconos and practically doubled, including relatively large high 


the northern tier Chere are only two cities of over 
100,000 population, Allentown and Scranton, and only 


pressure, high-temperature units in the Stanton, Subur 
ban and Sunbury plants 


it handful of more than 
Hazleton, Wilkes-Barre, 
Williamsport, Harrisburg, 
Lancaster and Pottsville 
Che bulk of the territory is 
comprised of rural areas and 
small built up communities 
with a total population ot 
about 2,100,000 

rhe system peak load in 
1953 was approximately 
1,000,000 kw and the annual 


output was about 4,500, 
000,000 kwhr Power is 
generated exclusively in 


thermal power plants with 
the exception of one 40,000 


38 





1), 000, 


such as Bethehem, With its large 


In this article, adapted from a paper 
presented before the Middle Eastern Dis- 
trict Meeting of the American Institute 
of Electrical Engineers on October 5 at 
Reading, Penna., the authors enumerate 
some of the considerations in designing 
an outdoor, low-load-factor central sta- 
tion. Among the many unusual features 
are the outdoor design of the water treat- 
ing plant, use of a heavy-duty crawler- 
type crane for handling outdoor equip- 
ment, and the employment of a seismic 
refraction survey to determine depth of 
bed rock at the station site. 


mount 


low cost anthracite-fueled 


generating capacity, the 
company finds itself in a 


unique situation mong 
utilities because of the wide 
differential in fuel costs as 
between low cost anthracite 
delivered at Sunbury, Sub 
urban and Stanton and 
high-cost bituminous de 
livered in the east his 
fuel cost differential results 
in a situation where all of 
the base load capacity is at 
existing stations and the 
new capacity can only be 


peak load capacity for some 
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ireful load and cost studies have indi 
cated that Units N¢ and 2 at the new Martins Creek 
Station will operate some 4000 hours per year. When 
idditional load capacity 1s required some years 
hence, it will then be installed, probably in the form of 
large high-pressure, high-temperature reheat units 


Years to come 4 


base 


On the basis of the new capacity being peak capacity 
probably for the life of the units, it became necessary to 
develop plans to construct a station with lowest overall 
kilowatt, 
operating cost result 


cost per consistent with low manpower and 


studies have shown that for an intercon 
PP&L's, 
which are capable of expansions to at least 1,000,000 kw 
In the eastern part of the Company's territory 


only the Delaware Valley meets the requirements of an 


Long range 
nected system like stations should be installed 
capacity 
adequate water supply close to large load centers and 
reasonable freight rates on fuel 
revealed only three sites along the 
Port Jervis, which 


An extensive study 


Delaware between Riegelsville and 


could be developed for the size contemplated Phe most 
Martins Creek site 


made as to the size of the first 


favorable of these sites is the 


Extensive studies were 


two units, the use of reheat and selection of steam 


and temperature conditions These studies in 
dicated that 


No. 4 at the 


pressure 
essentially 
station 


units of the same capacity as 


Sunbur were a logical choice 


However, because low investment costs were more im 
portant than an extremely economical unit, the higher 
pressure and reheat cycle employed on Sunbury No. 4 


could not be justified 


eneral Description 
Phe Martins Creek Steam Electric Station occupies a 
150 acre site on the west bank of the Delaware River 
ipproximately 3 miles upstream from the village ot 


Martins Creek, Penna In the initial installation there 


,,)00-kw turbine-generator supplied by 


,200,000-Ib per hour 


is one 142 om 
steam generator using pulverized 
bituminous coal a Steam conditions 
it the 


for the 


the principal fuel 
throttle are 1250 psig and 950 F 
transiormer 


The auxiliaries 
off the 
output of the unit 1s stepped up 


Station are supphed from a 


generator le ids and the 


to 66-kyv through a single three-phase transformer which 


connects to the 66-1 witchyvard 


No. 2 unit, now on order, will be a duplicate of No. | 
unit, except that the « utput will be stepped up to 220 ky 
ind the first section of the 220-kv switchyard will be 
built No. | unit was placed in operation in 1954 and 
No. 2 unit is scheduled for 1956 

The first two units at Martins Creek are designed for 
low load tactor operation as the base load of the system 


the 
burns the lower cost steam sizes 


will be carned by the Sunbury Station on Susq ue 


hanna Rivet Sunbur 
of anthracite and bituminous coal and is in lower freight 
than 1s Martins Creek 


load tactor at 


ones for both fuel 
Phe 


units im the 


extremely low which the first two 


Station are expected to operate was a major 


consideration throughout the design The moderate 
team pressure and temperature, the lack of reheat, the 
mall size of condenser, etc., were all dictated by this 


factor, with a considerable saving in the cost of con 


struction. Furthermore, since the spinning reserve on 


the interconnected system is greater than is economical 
during the night shift and over week ends, these two units 
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at Martins Creek are designed and instrumented so that 
they may be shut down each night and over week ends 
and quickly started in the morning when required by the 
load buildup on the interconnected system. 

rhe station has been designed for minimum operating 
personnel by centralized control, complete automatic 
controls, complete instrumentation and few operating 
le vels 


Cwil and Architectural Features 


\rchitecturally the station is of the ‘‘outdoor’ design 
where only the principal operating areas are enclosed 
Che balance of the station equipment is installed out ol 
doors without By the utilization of this 


design a substantial saving in the cost of construction 


enclosures 


has been accomplished without reducing the reliability 
of the equipment installed 

\long with the initial 132,500-kw installation a consid 
erable amount of construction was completed which will 
be adequate for the second 132,500-kw unit and a smaller 
for future units. However, wherever possible, 
construction for units beyond No. 2 was held to a mini 


umount 
mum he intake structure and circulating water dis 
charge conduit and the gunite lined steel chimney will 
and 2. The coal handling equipment 
and ash disposal area will be sufficient for three or four 


suffice for Units 1 


units 


FOUNDATIONS AND SEISMIC SURVEY 


Comprehensive subsurface exploration work was done 
Ihe depth of the rock below the surface of the site was 
determined by a seismic refraction survey and checked by 


a few wash borings through the overburden and core 
borings into the rock below 

The seism« 
depth of rock 


eters placed in a line in the surface of the ground \ 


the 


l2 seismom 


refraction method of determining 


below the surface utilizes 
charge of dynamite 1s exploded below the surface first at 
one end of the line and then at the other end of the line 
From the curves drawn by the recording oscillographs 
connected to each seismometer, the depth of the rock 
below the surface is determined 

Che survey showed the elevation of the bedrock to be 
12 to 50 {ft below the surlace 
Phe bedrock 


velocities 


from with an average ol 


ibout 35 ft 
although 


relatively 


limestone 
that 
Above the 
bedrock there were found strata of boulders, gravel and 


is mainly a soft 


seismic demonstrated sore 


harder strata are interbedded 
sand grading into heavier concentrations of gravel and 
Phe upper & to 12 
sand, silt, and loam 


sand ft is composed of river laid 
ests of the overburden revealed it to be suitable for 
dikes the 
Soil bearing tests on the boulder, gravel 


railroad embankments and earth for ash 
disposal area 
ind sand strata showed high bearing strength suitable 
for foundation mats and spread footings for the various 
structures 

For 


very expensive 


these subsurface conditions, it would have been 
to carry the foundations to rock because 
the boulder, gravel and sand strata above are porous and 
the cost of dewatering would have been high and unpre 
dictable 

sy accepting a somewhat higher head on the circulat 
ing water pumps, the main foundations could be carried 


on a concrete mat for certain foundations and individual 
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pread lootings tor ill located on 


Dewatering ex 


the other foundations 


the boulder, gravel and sand strata 


pense was eliminated except for the intake and car un 
loading hopper, the discharge conduit was located closer 
to the surface and the non-recoverable siphonic head was 
of the discharge conduit re 


utilized to reduce the size 


quired to return the water to the river below the natural 
dam m the river 
that a turbine 


to reduce the head required by the cir 


\n economic study showed deeper 


basement level, 
, could not be justified for the sub 


Nor could it be 


culating water pump 


vil conditions found at the station site 


ustified to locate the turbine basement at yard grade 


HYDROGRAPHY 


The water supply for all purposes at the station i 


obtained from the Delaware River rhe drainage area 


of the river above the station site ts approximately 1545 
“juare miles The United States 


since October 1922 has maintained a stream flow gaging 


Geological Survey 


station at Belvidere, N.J., about 2.5 miles upstream trom 


the site During the period of record the mimimum flow 


was 600 cu It per see 


The City of New York has under construction the Pe 


pacton Reservoir on the Hast Branch of the Delaware 


kiver and the Neversink Reservoir on Neversink River, 


i tributary of the Delaware River, for water 


When these are completed in 1954, the flow of the river 


supply 


will be regulated to result in a minimum flow at the sta 


tion site of 852 cu ft per sec. This will be sufficient for a 


Station ot approximately 1.000.000 kw Other reservoirs 


ire planned in the near future which will further increas 


the mimimum flow in the river and increase the capacity 
of the 
Provisions are 


station at times of minimum flow 


made for chlorinating the condenser 
circulating water to control algae growth, and for coagu 
lating and filtering the water for fire protection and cer 
Make-up water for the boilers will be 
Potable 


sanitary water will be coagulated, filtered, softened and 


tain cooling uses 
coagulated, filtered, softened and distilled and 
chlorinated 

rhe river channel at the station site forms a long shal 
low pool having a depth of approximately 5.6 ft at tim 
\t the site there is a natural dam in 
the river with rapids below By taking the water from 


the river above this natural dam and discharging it below 


of minimum flow 


the dam, recirculation of the discharge water back to the 


intakes will be avoided 


Raw Water Facilitie 


Kiver water enters the four screen bays of the outdoor 
intake structure, upstream from the natural dam in the 
river, through four openings in the river wall. Trash 
racks, trash rake, traveling screens, screen wash pumps, 
four vertical circulating water 


intake structure 


and 
it the 


raw water pumps 


pumps are located 


A Raw ATER Pune® ik 


Wedd Viren 1PM honed Gh0a ae 


General arrangernent of No 


#tR0ee 6m @ S0/T HEA 
WAreR PUMPS Umi Me 


/ 


1 Unit 
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The normal operation of the screens wash pumps is 
automatically controlled by a time clock which can be 
reset to suit river conditions. An emergency device is 
provided to start the screens and screen wash pump if 
the differential across the screens exceeds a predeter 
mined value 

Incoming water, after passing through the bar racks 
and traveling screens, picked up by the raw water 
pumps and by two vertical circulating water pumps for 
each of the two condensers. The circulating water flows 
to each condenser through a 54-in. underground conduit. 
rhe conduits between the intake and the station are 
lock-joint reinforced concrete pipe and are steel pipe 
buried in concrete beneath the station mat. 

The two condensers discharge to a seal well just outside 
the station wall through 54-in. steel pipe buried in con 
crete. From the seal well, a single 72-in. lock-joint rein 
forced concrete conduit returns the circulating water from 
the two units to the river below the natural dam 

A gravity recirculation line from the discharge conduit 
to the intake slots in the river wall of the intake structure 
provide means for heating the river water a few degrees 
when the temperature of the river is such that frazil and 
anchor ice may form on the bar racks and traveling 


screens 
(J/uldoo De 1g” 


\lthough the major equipment and many of the princi 
pal auxiliaries are installed out of doors, the auxiliaries 
ind controls which require protection from the weather 
have either been installed inside enclosures or provided 
with removable covers which are kept above freezing 
temperatures with small electric heaters 

It was found that considerable equipment and controls 
normally installed out of doors in ‘“‘outdoor’’ stations can 
just as well be installed inside By locating the feed 
water regulators on the inlet side of the high pressure 
heaters, they are inside above the boiler feed pumps. By 
extending the drain pipes from the high-pressure heaters 
and evaporator coils, the drain receivers and controls are 
located inside below the turbine operating deck 

Che omission of the buildings for enclosing the major 
generating equipment, auxiliaries, coal bunkers, ducts, 
breechings, piping, et has resulted in a substantial 
saving in the cost of the station The enclosures pro 
vided will protect the operators who are normally inside in 
an enclosed station, except for those who patrol such 


equipment as intake screen, forced and induced draft 
fans, and who sluice the ashes from the ash pit below the 


furnace 
The office and 


turbine operating 


building, enclosures under the 
coal bunker support slab, 
water treatment plat precipitator control building, 
yard service building relay houses, are all built of 
in. Waylite concrete block \ careful study of the 
many possible structions showed the concrete 
block to be the m nomical and this construction 
has therefore beet ill buildings. 
Phe enclosur eyor belts and crusher house 
is of maroon g os and the enclosure over the coal 
bunkers and a itor 1s corrugated asbestos 
cement siding 
Offices, laborator ‘ ng room, locker and shower 
rooms, shops, storero nd first-aid room are all con 
centrated in the office and service building. Offices will 
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Features of Design Adopted to Reduce 
Unit Cost of Construction 


* 


Unit design with no cross connections for high-pressure 
steam and boiler feed 

Outdoor design of coal fired station 

Outdoor design of intake structure 


Use of natural dam in river to prevent recirculation of 
condensing water 


Use of seal well considerably higher than normal river 
level to utilize non-recoverable head on condenser out- 
lets to push discharge water through a smaller than 
normal discharge conduit 


Use of one discharge conduit and discharge structure for 
two units, 

Use of reinforced concrete and stee! pipe circulating water 
conduits 

Outdoor design of water treating plant 

Standpipe for condensate storage 

Standpipe for filtered water storage 

Minimum subsurface construction. 

Condenser basement 5 ft below yard grade. 

Concrete block walls for all major structures on the proverty 

Concrete silo coal bunkers, outdoor supporting conveyors 
and conveyor house 

Use of gravel surface for operating area and under boiler 
and outdoor auxiliaries. 

Boiler maximum continuous capacity the same as maximum 
guaranteed steam flow to the turbine throttle. 

Two Schedule 160 steam lines from superheater to turbine 
in place of one forged and bored line 

Wet ash hopper and jet pulsion pumps for ash and dust 
handling 

Use of one chimney for two boilers. 

Maximum rating for standard 125,000-kw turbine genera 
tor 

Small size of condenser and circulating pumps. 

Raw river water to oil and hydrogen coolers of turbine 
generator 

Coal car unloading hopper also used as reclaiming hopper 
for coal from storage 

Large heavy duty caterpillar crane for handling outdoor 
equipment, heated enclosures over equipment, etc 

Omission of spare exciter 

A single 4000 volt auxiliary bus 

Buried grounding system of steel bars instead of copper 
Structural steel frame is grounding system. 

Single oil-circuit breaker per generator and per line in 66 
kv switchyard (operating and inspection bus) 

Highway oil trailer in place of buried oil piping system for 
transformer and oil-circuit breaker 

Single control room for 
(a) Full control of first two units 
(b) Control of all generators in ultimate station 
(c) Supervisory control of 220- and 66-kv switchyards 

for ultimate station 

Omission of start and stop buttons at many motors. Only 
control in control room. 

Single three-phase transformer for stepping up full capacity 
of generator to transmission voltage 

Delivery of No. 1 generator output to 66-kv transmission 
system eliminates necessity for additional 220 /66 kv step 
down capacity 





be on the second floor of the front of the building and the 
balance of facilities on the first floor 
designed that the second floor office Space can be extended 
over the storeroom when required and the locker and 
shower room, shops and storeroom are so laid out on the 
first floor that ‘any one can be extended as required, 
without necessarily extending the others 








The building is so 


ow re 
Cm Oe RT 
6 berTcH wo 


Map showing operating area 


The control room will be a separate building located on 
the turbine operating deck. With the installation of 
Unit 2, this building will be extended to provide an office 
for the operating engineer 


Dismantling Crane 


In place of the many monorails and monorail structures 
usually provided for maintenance, it is proposed to use a 
large caterpillar crane at Martins Creek. It will be used 
for handling the bar racks, screens and pumps at the in- 
take, induced and forced draft fans, chlorine bottles, 
coagulator and filter parts, outdoor pumps, oil circuit 
breakers, transformer bushings and similar equipment 

rhe crushed gravel yard surface will permit this crane 
to maneuver wherever desired 


Mechanical Feature 


Since the first two units in the station are to operate at 
low load factor, a number of the mechanical features are 
somewhat different than would be found in a station 
designed for high-load-factor operation 

The steam conditions at the throttle of 1250 psig, 
950 F were dictated by the desire to obtain low unit cost 
of construction rather than high thermal efficiency. To 
have used a lower steam pressure would have required 
the use of a smaller 3600 rpm turbine geuerator at higher 
cost per kilowatt. Higher steam pressures or tempera 
tures or reheat could not be justified economically 

Since the units will be operated at full load for only a 
few hours per year, the condensers are probably the small 
est for the size of the unit ever installed and the turbines 
are designed for satisfactory operation at a back pressure 
of 4-in, Hg 

Other features 
factor operation are 


dictated by the expected low load 


l Five stage extraction with no drain coolers 


2. Raw river water to oil and hydrogen coolers 
boiler output 


4. Maximum continuous the 
same as the maximum guaranteed throttle flow to the 


steam 


turbine 
} Constant speed, 
forced draft fans 
Features of design for high availability are 
1. Completely water-cooled furnace of liberal size 
2. Wide spacing of boiler and superheater tubes. 
3. Steam heaters on air inlets to air heaters to reduce 


vane-controlled, induced and 


fouling 
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i sall tube mill pulverizers 


units for almost all main auxil 


5. Two one-half size 
lanes 

f. Recirculation prevent 
frazil or anchor ice on intake bar racks and traveling 


system to formation of 


screens 


7. Motor-operated rack rake for removing debris from 


intake racks 


FUEL 
Martins Creek are de 
Because of the 


burning 


The first two installations at 
signed to burn 
load factor, the higher cost of 


anthracite or bituminous-anthracite mixtures could not 


bituminous coal low 


facilities for 


be justified 

Furthermore, recent studies have shown that with the 
expected anthracite mining operation during the life of 
power boilers being installed now, an adequate supply of 
the steam sizes of anthracite for the life of such boilers is 
not likely. It appears that before many years, the pres 
ently installed anthracite fired boilers will consume more 
than produced by new mining operations and recovered 
from existing silt banks. 


CoaL HANDLING AND STORAGE 


Bituminous coal will be received at the station yard in 
50 to 70 ton cars and will be handled by a single 65-ton, 
two-engine diesel switching locomotive. Coal will be 
unloaded into a 160-ton track hopper assisted by a car 
shake-out. With the design developed it is believed that 
under normal conditions 600 tons per hour can be un 
The layout is such that a car dumper can be 
added when justified. Oil-fired thaw pits are provided 
on the railroad track upstream from the car unloading pit. 

A single conveyor of 600 tons-per-hour capacity will 
deliver the coal from the track hopper either to storage or 
Provisions are 


loaded 


to the coal conveyor over the bunkers. 
made for the addition of a second conveyor in the future 
A magnetic pulley will remove magnetic material from 
the coal and the coal will be weighed in transit by a 
weightometer 

Coal will be discharged to storage by an inclined con 


veyor at the crusher house and will be stored by bull 





Features of Design Adopted to Defer 
Investment for Units Beyond No. 2 


* 


Intake structure for two units only 

Discharge conduit and structures for two units 

One coagulator and one filter for raw water. Filtered 
water standpipe provides for outages for maintenance 

Yard fill for one unit only 

Fencing of operating area for two units only 

Railroad yard for two units only 

Coal unloading hopper and shake-out designed to unload 
600 tons per hour to defer investment in car dumper 

Support and enclosure for second conveyor belt from 
crusher house to bunkers deferred 

Ash disposal area dykes for moderate capacity. 
tional areas to be dyked as required 


Smali size office and service building designed for ex- 
tension of offices, locker and shower rooms, shops, or 
storeroom when required 


Addi- 
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future. When 
bulldozers 


it present and carryalls in the 


coal is reclaimed torage, these and 
carryalls will deliver it to the same unloading hopper as 
used for unloading railr ‘ars and the same belts will 
deli 
Iwo concrete silo coal 
They are 36 ft 
10) tons of 
full load for 


through 


ver the coal to the bunkers 


bunkers are provided for each 


unit lia by 75 ft high and provide 


storage for each unit, good for operation at 
10 hours. Each silo will supply one 
outlets 


practically no hangup in the 


 pulver 


izer two 30 in. dia so designed as to 


result in bunkers and re 


quiring no hand tri ng Because of the danger of 


explosions in closed bunkers, the these silos will 


to the 


tops ol 


be open coal cony ibove 


\ vard 


road yard 


eyor and tripper gallery 
to the 
g hopper will provide 


service buildit closely adjacent rail 


ind car unl i loco 


motive and mobile-coal-han = sa hs shop, sr we 


room, shower room lunch room for the coal handling 


personnel and offices for the coal handling foreman 


UIPMENT 


um generating unit will be provided for each 





ren arate 


<4 


A 
! 
| 
= 


ne 
- 


BSP LF eerie 


= 
- 


unit without high-pressure steam or feedwater cross ties 
Phis 
simplifies operation and increases reliability. Ex 
ter Wheeler unit is designed for 1,200,000 Ib of steam per 
hour at 1550 psig, 955 F 


unit type of construction reduces capital cost, 


ich Fos 


Che superheater will be of the combination radiant 
convection design with a new design of superheater con 
trol condenser to give constant steam temperature over a 
Che superheaters are of the 
The 
tubes while the 


wide range in ver 
but 


pendant 


type can be drained completely convection 


boiler section is built of bare economizer 
will have extended surface formed by cast-iron gill rings 
shrunk on the steel tubes 

[Iwo 119,000 sq ft regenerative-type air heaters which 
are provided for each boiler are designed to heat all of the 
full load. Finned-tube 


steam heaters are provided to heat the cold air to the air 


ur for combustion to 600 F at 
heaters to prevent condensation on the cold end of the 
air heater elements and thus to prevent fouling with 
corrosion products and flue dust 

rhe furnace 50 ft wide by 
ind is nearly 89 ft high, which gives a 


1S approximately 26 ft dec p 


effective volume 
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Heat balance diagram for 132,500-kw load at 2-in. Hg abs 
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Features of Design Adopted to Reduce 

to a Minimum the Number of Operating 

Men Required per Unit of Station 
Capacity 


. 


Large size units 

Full automatic contro! 

Centralized control room for main units and major auxili 

aries and 66- and 220-kv switchyards 

Large heavy-duty caterpillar crane for handling outdoor 
equipment, heated enclosures over equipment, etc 

Concrete silo coal bunkers which require minimum hand 
trimming 

Vertical coal pipes, 30 in. in dia, to 60 deg conical 
hopper on feeders and other feeder modifications to 
reduce coal flow stoppages to a minimum 

Oil-tired car thaw pits to speed up the unloading of coal 
cars in freezing water 

Recirculation line from discharge conduit to intake to thaw 
frazil and anchor ice on bar racks and screens. 

Automatic operation of intake screens and screen wash 
pumps by time clock and differential recorder controller 

Refrigerators and grills for lunches at principal operating 
locations 











of 105,000 cu. f{t., This results in a heat release of 14,200 
Btu per hr per cu ft and 85,000 Btu per hr per sq ft of 
the 


divided by a center water 


surface lo obtain required exposed 


will be 


projec ted 
surface, the furnace 
cooled wall 

Coal will be pulverized by two ball tube pulverizers, 
fed at each end by a table feeder automatically controlled 
by the coal level in the pulverizer. Two exhausters per 
pulverizer (4 per boiler) will supply pulverized coal to 12 
horizontal turbulent burners mounted in two rows in the 
wall of the 
igniters 

Flue dust will be removed from the flue gases by an 


front furnace (nil torches will be used as 


electrostatic 
rhe 


constant speed and inlet vane controlled 


precipitator 


two forced and two induced draft fans will be 


\suH AND Dust HANDLING 


Refuse from the wet ash hoppers below the furnaces 
will be removed hydraulically by jet pulsion pumps and 
discharged to the ash disposal area approximately 2400 
ft from Unit | 

Dust will be removed from the hoppers of the electro 
static and air heater 
pockets by a pneumatic system which will wet the dust 
and discharge it to the ash disposal area through the 


precipitators and economizer 


same pipeline used for the ash hopper ash 

rhe ash disposal area is diked and designed to remove 
rhe dikes 
are 10 ft above the yard grade and the area enclosed 


the solids from the water used to convey it 


should suffice for a number of years. 
the property for additional diked disposal areas which 


There is space on 


will be built when required 


[URBINE-GENERATORS 


The 132,500-kw General Electric turbines 
3600-rpm = 1250-psig, 950-F tandem-compound double 
flow units There are 


pressure elements and four stages in the low-pressure 


two are 
16 stages in the single-flow high 


double-flow elements. There are five points for extrac 


tion of steam for feedwater heating and evaporating the 
makeup 

The two low-pressure heaters in the condenser neck ar¢ 
connected to the 16th and 18th stages rhe |4th stage 


provides steam to the open-type deaerating feedwater 


heater and hot-water storage tank on the boiler feed 
pump suctions. The two high-pressure heaters are 
connected to the 7th and 10th stages. Steam for the 
evaporator is taken from the 10th stage and the vapor is 
condensed in the deaerating heater. Steam for building 
heating and for the air heaters on the air heater inlets is 
taken from the same extraction point as the deaerating 
heater 

Water level in the deaerating heater is maintained by 
bypassing part of the hotwell pump discharge to the con 
densate storage standpipe whenever the level in the dea 
erator storage tank is above normal and returning con 
densate from the condensate standpipe, by means of 
makeup pumps, whenever the water level in the deaera 
tor storage tank is 


level the deaerator storage tank contains sufficient water 


below normal. At normal water 
to supply the boiler feed pumps for approximately 10 
min at maximum continuous boiler output 

Each unit is provided with a 40,000-Ib per hr evapora 
tor in order to handle the high makeup expected becaus« 


The 


evaporators are provided with bubble washers to wash 


of the frequent shutdowns and startups mentioned 


the vapor with distilled water to provide the purest 
distilled water possible The feed water to the evapora 
tors is conditioned with Zeolite softeners 


MAIN CONDENSERS AND AUXILIARIES 


Each condenser is of the divided-flow type, two pass, 
rhey 
which are 


welded steel 
the 


low-pressure heaters, and cast-iron water boxes. The 


with divided water boxes have 


shells, extended necks in installed two 


necks are welded to the turbine exhausts and the con 
densers are supported on springs 

[wo vertical circulating water pumps are provided 
for each They are the 
intake structure at the river edge and supply water to 
a single intake conduit for each 
the 


pipe 


condenser installed at water 
the condenser through 
The 54 in 


basement 


steel below 


lox k 


condenser conduit is of 


turbine room and concrete joint 
between the intake and station 

One pump running alone is adequate for full load on 
the except in the but 
pumps will be operated normaily 


hot well 


turbine warmest weather two 
pumps are provided for each 
full load. The 
air removal equipment for each condenser consists of a 
air pump with inter and 


[wo priming jets are provided for 


Iwo vertical 


condenser, each adequate lor turbine 
twin jet, 
alter 
evacuating the steam space and water spaces and cir 


two-stage, steam jet 


condensers 
culating water pipes of the condenser 


COOLING WATER SYSTEMS 


he oil coolers and hydrogen coolers of the main unit 
will be cooled with raw river water taken from the cir 
culating water system of the main condenser through 
twin strainers and booster pumps 

Cooling water for pulverizer bearings, feed 
pump oil coolers, and after 
coolers will be taken from the filtered water standpips 
and returned to the same standpipe. 


boiler 


compressor jac kets and 
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COMPRESSED AIR SYSTEMS 


Compressed air for general station use is supplied by 
installed with each unit. A 


operated compressor will be 


two alr compressors, ome 


portable gasoline 


engine 
provided to act as a spare and to furnish compressed 
locations where it is not economical to 


outlets 


ur for the many 


have permanently piped 


Compressed air for actuating the numerous pneumatic 


control devices will be supplied by three carbon ring 


units. One for each unit for 


one automatic spare for the two 


compressors for the two 
normal operation and 
units. Control air will be filtered and dried before use 


In emergency, station service air can be used as con 


trol air 


CENTRALIZED AUTOMATIC CONTROLS 


rhe station has been designed for minimum operating 


personnel lo accomplish this, automatic controls have 
fullest 


principal auxiliaries have been central 


been installed to the extent and the controls of 
the main units and 
ized in one control room for the two units. In addition 
Units | 
;in the ultimate 
supervisory control for the 66-kv and 220-kv switchyards 
for the 


contain the load control equipment for all units 


) 


to this, the control room for and 2 will contain 


the controls for all generator station and 


ultimate station [his control room will also 


Che exceptions to centralized control are 
Coal-handling equipment which will be controlled from 
the crusher house 
Electrostatic 
each unit close to the 
Ash and dust han 
for each boiler 
Soot 


precipitators in separate building for 


pre cipitators 


dling controls in the pulverizer rooms 


blowing in the coal feeder and burner rooms 


for each unit 
control will be 


below the coal bunker 
Water 


several points as l¢ 


treatment plant located at 
slow 
itors and filters and chlorination 


a) Raw water coagul 


equipment for circulating water in 
it the river bank ad 
b) Zeolite 


water, phosphate, 


a separate building 
icent to the equipment 


softeners, hypochlorite feeders for potable 


ulfite and caustic mixing tanks and 


feeder pumps, under the sloping floor of the furnace 


idjacent to the pulverizers of each boiler 


(c) Evaporator control in the turbine basement below 
each of the 


By placing the above 


evaporator 
mentioned controls at these 


strategic locations it 1s believed that the control functions 


will be more properly spread among the operating per 
onnel and will result in better supervision of the controls 


and lower cost of installation 


HEATING AND VENTILATING 


With the outdoor design of station, the heating and 
The 


tation service building offices will 


ventilating very much 


control 


problem is simplified 


room and 
be air conditioned 
Separate fans are installed to provide forced ventila 
tion to the following enclosed spaces 
(a) Turbine basement below operating deck 
b) Pulverizer room 
floor 
will be provided by unit heater 
taking steam either from the to the 


c) Feeder and burner 


Heating in these spaces 
extraction steam line 
Irom at 


deaerator or oil fired package boiler. 
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Forced ventilation and electric heaters will be provided 
for the 
precipitator control houses 


crusher house control room and electrostatic 

Removable enclosures around certain equipment in 
stalled out of doors will be provided with electric heaters 
to prevent freezing. Pipelines which are installed out 
of doors and which will be subject to freezing are provided 
with electric insulated and weather 


heating cables, 


proofed 


(GENERATORS 


| and No, 2 
an 18,000-volt, 3600-rpm conventional hydrogen-cooled 
rated 147,000 kva 
with supplemental ratings of 169,000 at 15-psig and 184, 
000 kva at 30-psig operation. No. | unit will probably 


operate in the 15 psig rating range and No. 2 unit closer 


Generators No are duplicates, each being 


unit at 0.5 psig hydrogen pressure 


to the maximum rating because of a greater demand for 
reactive supply on the 220-kv system. Each generator ts 


grounded through a distribution transformer having a 


resistor loaded secondary Ground faults will not trip 
the machine but will operate an alarm 

Generator, main generator transformer, station auxih 
ary transformer and leads to and including the 66 kv oil 
breaker are protec ted by one overall differential 


protection system rather than by several systems as has 


circuit 


been previous practice 
Excitation is being supplied by a_ high-inertia-type 


motor-generator set at 375 volts d-c. Motor-generator 
sets have been standard with PP&L in the postwar period 
and a careful study of the general performance, industry 
wide, revealed no reason to change this practice No 
spare exciter is being provided. The excitation control 


employs the familiar amplidyne system. 





Features of Design Adopted for Personnel 
and Equipment Safety 


* 


Central control room sealed off from all other enclosed 
spaces so that fires and smoke will not require operators 
to leave control room 

Outside controls for ventilating fans so that they may be 
shut down in case of fire 

Provisions made so that hydrogen may be vented from 
generator in case of trouble trom outside of condenser 
basement 


Gasoline engine driven fire pump outside station en 


closures 

Gasoline engine driven sump pump outside stition en 
closures for dewatering turbine basement 

Fog nozzle system automatically operated for fire suppres 
sion in condenser basement at oil reservoir, hydrogen 
seal unit and below front end of turbine 

Hydrogen bottles located out of doors and piped to genera 
tors 


Other Features of Design 
- 


Units designed for shutting down at night and over week 
ends and quick starting when required for service 
This provides time for maintenance and makes it possible 
to eliminate some spare auxiliaries 

Units designed to operate at 20 per cent to 40 per cent 
annual capacity factor. 

Seismic refraction survey to determine depth of bed rock 

















Some choice words 


about SELF CONTROL 


The way Buell’s famous ‘SF’ Electric Precipitator 
makes smoke stacks ‘behave’ has won an enthu 
siastic response from dozens of engineers and 


executives 


So enthusiastic, in fact, that they have examined 
the record from every conceivable angle. They've 
checked efficiency, economy and maintenance 
costs. They've even delved into basic engineering 
design. They've studied daily on-the-job perform 
ance records of Buell’s ‘SF’ Electric Precipitators 
now operating from Pennsylvania to Peru! 
Finally, and most important, they've applied this 
information to their own smoke control 


problems with marked succes! 


We'd like to put some of this information in your 
hands! You be the judge! Write today Dept 
10-K, Buell Engineering Company, 70 Pine 
Street, New York 5, N.Y 


MECHANICAL 7 ’ 4 ’ 1 " 
20 Years of Engineered Efficiency in 


of Mr Nwus8ETrT RECOVERY SYSTEMS 
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Fifteenth Annual Water Conference 


LOSE to 500 che1 
of the ind some from abroad attended 
the Fifteenth Annual Water Conference sponsored 

by the Engineer of Western Pennsylvania at 

the Hotel Willian Pittsburgh, Pa., October 19-21 

(See box for further detail: 

Each of the six session 
ittended 


lists and engineers from all parts 
country 


Ssociely 


Peat 
Penn 


comprising the three-day meet 


ing were well ind, as usual, considerable em 


phasis and program time were allotted to discussion of 
the individual papers 
full se 


water treatment applu 


Of recent years the sponsors have 
scheduled on n to panel treatment of a current 
ition his year’s session was on 
demineralization and i 


ibstract 


reported under that heading in 


the meeting which appear below 


Water Availability 


From a nationwide standpoint our country is blessed 


with plenty of water but its distribution is not in accord 


ince with our need For continued industrial growth it 


} necessary to study and evaluate our natural 


Che 


inced b 


CCOTIES 

irious factors that need evalua 
S. R. Love, Chief, Water Quality 
Branch, Geological Survey, in the 
trial Water Supplies in the United States.’ 
Precipitation is responsible for essentially all the exist 


water resources 


tion were ad\v 


[ » paper — Indus 


ing supplies of fresh water. The average annual amount 


is 40 in. but it iries from 5 in. 1n some arid sections to 


over 150 in. it of the Olympic peninsula in Wash 
ington 


The iverage 


the sea 


innual discharge of surface waters into 


iumounts to 8.5 in. or about 28 per cent of the 
innual precipitation 
is flood flow 


Further 


\ substantial portion of this dis 
charge uch volumes that storage is not 
flow 


left untouched to serve for other needs such as 


feasible considerable share of the low 
must be 
generation, and maintenance of 
much of the 8.5 in 
But depend 


Such a yield must be de 


hydroelectric power 


navigation \s a result cannot be 


consumed in industrial 


ible 
termined by « 


proc esses some 


yield must be relied upon 


onsistent records of stream flow, water anal 
ses, effect of upstream dilutions and deletions 

(Ground water | nothe1 source of water 
The 


of fresh water in lake 


unportant 
probably several times the volume 
jut the nature of the 
much and how well an area 
Phe 
and limestone reservoirs hold 
The 
shield and similar formations in 


water so store 
ind rivers 


reservoir rocks decides now 


serves for ground water storage arid Southwest, 


for example, ha indstone 


ing water dense crystalline 


rocks of the 
the humid eastern stats ire 


vast quantitse ol 
Canadi 
numbered among the 
But, 
of underground aquifers must be 


pe por 


est ground water aquifer unfortunately, the 
continued usefulne 
related to the 


irea precipitation if man is to draw heavily 
upon them problem, 


Phe 
growth is to control the lo« 
that 1t 

Quality of water pr 
quantity Phe 
the rate of flow, th 


tent of ground water feed 


then, for future industrial 


ition of mdustry to an extent 


will not overdr the available water supplies 
bably stands next in importance to 
of the 


rature 


nature soils the streams flow over, 
of tributary streams, the ex 


to main stream flow and man 
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made pollution affect this important factor in surface 
waters 

Ground waters have a somewhat higher but relatively 
uniform content of dissolved matter, a general freedom 
from turbidity and a nearly constant temperature. Air 
conditioning installations have drawn heavily on this 
last-named characteristic to the point where grave prob 
lems have de veloped in some areas But cooling towers 
ind recirculation point a way out of this difficulty 

rhe U. S 


four 


Geological Survey classifies water uses in 


major divisions: withdrawal, such as irrigation, 


water power, domestic, industrial and municipal uses; 
non-withdrawal, such as navigation, recreation, waste 
disposal; consumptive use, where the water is evaporated 
and 


tive, such as development of power and for cooling 


or transpired such as in irrigation; non-consump 


170 
billion gallons per day exclusive of power use with an 


Che total of withdrawal use is estimated at about 


additional 11 billion gallons a day for that purpose. In 
1950 
amounted to about SO billion gallons per day with about 


dustrial water drawn from private sources in 


90 per cent surface water Poday it is probably nearer 
100 billion gallons daily and may go to 210 billion gallons 
daily by 1975 

In view of the obvious problems of water availability 
as against the prospects of ever-increasing demands Mr. 
Love felt there was an urgent need for more data in nearly 
all parts of the country In addition to these data on 
fresh water supplies the Saline Water Conversion Pro 
gram now being conducted by the Dept of Interior, the 
speaker stated, offers some definite appraisal of the vari 
ous ideas proposed for getting fresh water from the sea 
and will give a realistic indication of their application and 
future worth 


Discussion 


T. E. Larson, head, Chemistry Subdivision, Illinois 


Survey, brought out the fact that by far the greatest 
water resource is in the humidity of the atmosphere, a 
constantly moving body which is forever being replen 
ished by evaporation. Scientifically controlled activity 
r, will eventually evalu 
But, concluded Mr 


need for data on not only quality and quantity but also 


in this field, such as cloud seeding 


ate this resources Larson, there is a 


on subsequent use, development and conservation of 


water 


J. F. Wilkes, Dearborn Chemical Co., repeated the 





Fifteenth Annual Water 
Conference Proceedings 
dis 
Pro 


can be 


individual 
the official 
These 


them 
obtainable only in 


All papers together with 
cussions are 
ceedings selling at $8.50 per copy 
secured upon application to W. M. Porter, secy 
Engineers’ Society of Western 


Hotel William Penn, Pittsburgh, Pa 


Pennsylvania, 

















need for data and suggested sources for analytical data of 
now widely used. One general reference he 
offered was the “Inventory of Published and Unpublished 
Chemical Analyses of Waters in the Eastern 
United States Hydrologic Activities, 
Bulletin No. 6 
Geological Survey 

R. D. Hoak, Mellon Institute, felt that many of our 
water resource problems stem from the absence of a con 
Political 
and unfortunately, in Mr 
Hoak’'s opinion, play a dominant part in deciding ques 
rhis is properly the province 


streams 


Purlace 
Irom notes on 


prepared for publication by the U. § 


sistent national water policy considerations 


interagency competition 
tions on water resources 
of a board of impartial water-resources technologists but 
such an enlightened approach is not yet in sight 


Stream Pollution 


An 8-man panel was given the general] subject of stream 
Representatives of the major proc 
their individual 
industry's viewpoints. The opening paper was a par 
ticularly informative one on Pennsylvania practices en 
titled the ‘‘Legal Aspects of the Clean Streams Program’ 
by R. J. Trace, deputy attorney general, Commonwealth 
of Pennsylvania 

rhe fundamentals upon which governmental demand 


pollution to cover 


ess industries were chosen to present 


for clean streams is based is to have clear, usable water 
instead of slime, filth and poison which can result from 
abuse and negligence 

Pennsylvania's water control legislation dates back to 
1905 when the Dept 
ulate the supply of water for human consumption and 
Then the Administrative Code of 
1923 amended in 1929 transferred the authority to the 
Sanitary Water Board Mr. Trace detailed the parts of 
law and the later Clean Streams Act Much 
information was given on the overall philosophy of en 
their adminis 


of Health was empowered to reg 


disposal of sewage 


this basi 


forcement, the subdivisions and 


trative function plus a salute to the coal industry in the 


various 


state which the deputy attorney general described as 


most cooperative 


Henry F. Hebley, Pittsburgh Consolidation Coal Co., 


spoke appropriately on the major problems of the coal 


industry--mine drainage and suspended solids in water 
discharges from coal washeries Acid water, Mr 
Hebley pointed out, differs vastly from the usual pollu 
So the process 


mune 


tion problem in that it is not man made 
continues long after a mine has been exhausted and aban 
And 


originates in abandoned workings where it is almost im 


doned since the major portion of acid drainage 
possible to reopen for ule quate treatment the problem iS 
Mellon 


long years has yielded no spectacular panacea for deal 


a serious one Investigation at Institute over 
ing with this tainted water 

with It must be 
Hebley stated, that there is 


and 


Dissolved solids are easier to cope 
remembered though, as Mr 
no marketabl 
processes only add to the cost of coal washed 

H. A. Reda, staff Hall L 


“An Engineering Approach to Industrial Wast« 
Problems By with an analytical 


product recovered such removal 


engineer, iboratories, dis 
cussed 
Water 
and engineering approach to the problem much its to be 
Reda 
involved four major steps: (1 


Starting out 


gained, according to Mr His suggested approac h 
fact finding, (2) analysis of 


data, (3) exploration of in-plant and/or process changes, 
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(4) selection of treatment systems for either waste dis 
posal or recovery. Each of these steps had a number of 
subdivisions 

Mr. Reda traced his suggested approach through two 
special examples and explained some of the more salient 
data and their application in working out a final solu 
tion. A third example on the textile industry was ad 
vanced to point up the number of special peculiarities 
that beset that industry’s stream pollution problems 

Dr. L. B. Cook, chief chemist, Millville Manufacturing 
Co., confined his remarks to the textile wastes and the 
specialized treatment they require to prevent their 
polluting streams 

Willard M. Hodge, senior fellow, Mellon Institute, 
began his remarks on “Steel Mill and By-Product Coke 
Plant Wastes” with the statement that the steel industry 
and its by-product coke works require air and water 
quantities that exceed the amounts of any one of the 
other raw materials used. In a survey made in 1939 the 
water needs were estimated at from 10 million gpd for 
some small mills to between 300 million to 500 million 
gpd. Despite these tremendous quantities little atten 
tion was given to the aqueous and gaseous effluents dis 
charged from these plants 

Recent have this picture. At the 
large, new Fairless Works of U. S. Steel Corp. the satis 


factory treatment and disposal of the effluents were con 


years changed 


sidered part and parcel of the construction costs 

Mr. Hodge proceeded to describe the major wastes of 
the steel industry and provided tabular listings on the 
methods of disposal and processes for treatment 

C. K. Reynolds, coordinator, Refinery Technology 
Laboratory, Gulf Oil Corp., for the oil industry; Donald 
T. Jackson, technical director, Hammermill Paper Co., 
for the pulp and paper industry; and W. H. McElhaney, 
ralon, Inc., for the metal industry covered the same 
general ground of the other industry representatives on 
the panel and cited their respective major stream pollu 
tion problems and the steps they take to correct or re 


move them from discharge waters leaving their plants 


Feedwater Studies 


R. C. Adams, U. S. Naval Engineering Experiment 
Lab., chairman of the Joint Research Committee on 
Boiler Feedwater Studies, gave a brief report on that 
that the 
as an aid to 


activities He _ stressed basi 
that 


boiler operators 


committee s 


committee was to serve 


Adams stated, cut 


function of 
Chis function, Mr 
across the lines of special interests and was not to be 
confused as an extension of the work of the utilities, the 
consultants or the water treatment 


water equipment 


manutlacturers 
Monobed Demineralized 


I. B. Dick, assistant chief chemical engineer, Con 
solidated Edison Co. of N. Y 
“Experience with Monobed Demineralization for Water 
rreatment for High Pressure, High Makeup Boilers 
rhis paper dealt with the installation of four of an even 
tual 
tem at the 


, supplied a paper entitled 


six-operating-unit monobed demineralization sys 
Waterside Plant of the 
Each unit, 11 ft in diam, is charged with a 
one-third IR-120 and two-thirds IRA-401 resins totaling 
192 cu ft which amounts to a 5-ft depth in the |1-ft 


tanks. Flow rate will ultimately be 1000 gpm per unit 


author's company 
mixture of 
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Mr. Dick 


makeup was running 


Waterside wher 


ibout 40 per cent and silica content 


outlined the situation at 
in boiler waters could reach as high as 30 to 35 ppm. In 
view of this situation and the attendant operating prob 
lems it could create, the decision was made to invest in 
an up-to-date demineralization system for the removal of 
silica and the reduction of blowdewn 


rhe 


monobed unit had particular appeal because it seemed 


A number of possibilities were considered 


possible to fit the required size equipment in the avail 


able space. Arrangements were made to obtain a small, 


commercially available 
New York City water to 


full-scale design 


mixed-bed unit and operate it on 
get tlie required data for a satis 
factory rhis pilot plant ran for over 
100 cycles with no noticeable loss in anion capacity using 


IRA-401 and IR 


During this pilot 


120 resins 

plant phase, experience showed that 
photoelectric colorimeters that were simple and rugged 
in the field were not sensitive 
Since that 
people assembled an apparatus of 


enough for operator's use 
enough for very low silica concentrations. 
the Con Edison | 
their own which has worked out splendidly 

When the time came 


zation units each of the 


time 


to put in the full-scale deminerali 
first four went into service easily 
From the 
full load and gave treated water of fantastic purity 


beginning the units carried 
The 


and remixing of the beds have 


and smoothly 
separ ition, regeneration 
been excellent \ number of tables were given to show 
performance result { the system 


Cu ion 


A. C. Reents, director of 


lreatment Co., supplied 


Illinois 
the effects the 
selection of 


Water 
pilot 
Pilot 

the 

it Type II resins were not as stable 


research, 
some ol 
plant data had upon the the resin 
plant results plus data from other installations in 
field had indicated th 
as Type | 


\ general rule of thumb was evolved 


| ype 


I resins work best for demineralization of waters con 


taining high percentages of weak acids to total anions 
sut for the preparation of water for very high pressure 
boilers the longer life of the 
inherent 
in the boiler \t 


[ype I resin was deemed 


Pype I materials and their 
minimum of dissolved 
the 


to be too highly cross-linked 


greater basicity gives a 


silica Waterside initially chosen 


and hence a k linked resin was finally chosen 


F. McGarvey and William Moffett, Rohm & Haas Co., 


coll iborated on thet 


to encourage the pil 


sser cro 


liscussion heir main point was 


t-plant method of attacking a water 


treatment problem They cautioned that resin manu 


facturers place at of performance on their product 


laborator nditions which are closely 


Pilot-plant 


a speeiic 1 lation 


based on 
trolled 


ings to 


con 
find 
isicle 


extend these laboratory 
More or k i in 
table ; 


world 


these discussor ome ind statistics on 


unit 
T. Finnegan, 
cellent oy 


monobed 
recited 
had 


monobe d 


Mohawk Paper Corp 


some ex <periences his concern has 


with two 96 matic regenerating 


units His findings ndicate 
tion of the « 


some difficulties in separa 
But by 
| 


MMnUWnAIZed 


during regeneration 
difficulty has 


xchange 
cut and try method 
it Niagara Mohaw} 

P. F. Baggish, che: 


on sol { the 


been 


Ebasco VT VICES, 
ssful 
major difficulty, as 


engineer, 
theory behind 


Phe 


commented ucece 


monobed operatiot neral 


I 
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he saw it, was organic fouling and the loss of the quater 
nary amines after a number of cycles 

S. B. Applebaum, Cochrane Corp., substantiated these 
comments and suggested that all interested parties com 
their efforts to establish valuable data on the iden 
and the undesir 


bine 


tification, measurement removal of 
able 

J. H. Hamor, senior chemist, Philadelphia Electric 
ce. 
pany’'s demineralization system 


organic matter 


advanced some operating information on his com 


Waterside Studies on High Pressure 


Boilers 


M. F. Obrecht, Michigan State College, H. H. Bickel, 
Wickes Boiler Co., 5 F. Wilkes, Dearborn Chemical Co., 
Waterside 
Experimental High Pressure Laboratory Boilers 


combined to present a papet Studies im 
rhis 
is the first of a series dealing with problems concerning 
reproducibility of results in experimental boilers, the 
difficulty of duplicating field conditions and the effect of 
water treatment on boiler conditions 

In reviewing previous work with experimental boilers 
the authors felt that all existing units were subject to 
difficulty in duplicating results on successive runs. Fur 
ther, none provided for examination of replicate speci 
mens produced in a single run while studying deposit 
formation, metal failure and corrosion 

Accordingly in 1951 the construction of a boiler ca 
pable of critical pressure operation and able to overcome 
undertaken Che 
and H. H 


rhree radi 


the objections described above was 
boiler was designed by Dr. M. F. Obrecht 
Bickel and built by The Wickes Boiler Co 

ally located side-arms spaced at 120-deg intervals around 
i cylindrical body extend outward and upward from the 
facilitate 
each of the arms or tubes 
made of SA-105, GR.1 
Che maximum steam working pressure 1s 


body at an angle calculated to circulation 


Heating elements go into 
§ 5 


Major portions of the boiler are 
forged steel 
3100 psi and the boiler was tested at hydrostatic head of 
1650 psi A 


safety factor of five was used, Liquid 


capacity of the boiler is about 1.1 gallons 


Discussion 


C. Jacklin, director, engineering research, National 
Aluminate Corp., pointed out that this latest boiler is a 
He went 
on to trace some of the history of this basic experimental 


modification of a basic design in use for years 


boiler design and some of his first-hand experiences re 
detail at Water Conferences Mr 
singled out several reported results and raised 


ported in earlier 
Jac klin 
questions on their interpretation and application 

R. C. Ulmer, manager, research dept., Combustion En 
gineering, Inc., also mentioned that the use of test boiler 
is an old one and suggested a bibliography on the subject 
Ulmer men 
Chat 
the 


thei 


to avoid needless duplication of effort Dr 
under 
ind commented favorably on 


tioned certain tests way at his company 


tanooga Laboratories 
method of blowdown employed by the authors in 
reported installation 

M. E. Brines, Dow Chemical Co., believed the « 


mental boiler offered considerable 


«peri 
promise He was « 
pecially impressed with the multiple arms and felt they 
offered a number of attractive possibilities for threshold 


Ihe 
heat input possibiliti 


studies, carryover and foaming problem major 


advantage was the variable 





Demineralization Panel 


H. C. Farmer and V. B. Burgess, Philadelphia Electric 
Co., led off the panel session on demineralization with the 
subject “Quality of Requirements and Sources of Water 
Supplied to Demineralizing Units 

Phe author 
quirements was the 
stage demineralizing units at Schuylkill Station drawing 
water supply from the Schuylkill River source 
installation had no filters since city water had very 


first direct experience with quality re 
fouling of cation beds in the two 
a city 
Phi 
littl 
to foul the top part of the cation resin and lead to chan 
bed 
about one foot below the 
came this difficulty 

Later the Philadelphia Electric Co 
troubles with its monobed demineralizer using city water 
drawn from Delaware River Chis plant had 
filters of cation resin on anthrafilt ahead of the demineral 


turbidity. But this little turbidity proved enough 


neling of the resin Subsurface washers located 


surface of the cation beds over 
ran into quality 
sources 


izing units. The trouble showed up during low run-off 


periods on the Delaware River. In these times the anion 
resin fouled up. After a series of exploratory tests the 
oxygen consumed test provided a yardstick for removal of 
with acti 


the contaminant rhe filters were charged 


vated carbon and put in service. This does not com 
pletely solve the problem but it extends anion resin life 

M. E. Brines, assistant Phe Dow 
Chemical Co., “Break-Through or Leakage 


Problems with Specific Pieces of Equipment’ and in his 


supt ol power, 


discussed 


paper covered a number of chemical break-through and 
leakage problems as well as channeling and mechanical 
break-throughs. High capacity cation exchangers oper 
ating on relatively clear, unfiltered water (average 3 to 5 
ppm turbidity) had channeled and indicated apparent 
exhaustion prior to the midpoint of the cycle. Dow 
Chemical found in this case that prefiltration practically 
tripled the plant efficiency 

On the subject of cation exchange Mr. Brines reported 
that Lake Huron water is highly desirable for cation ex 
change since it has a relatively high alkalinity and low 
sodium content These characteristics along with hy 
drochloric acid regeneration enable the cation exchangers 
to operate with no measurable leakage prior to sodium 
break-through is sharp, well 


defined and easily detected 


rhis exhaustion point 


this 
problem as consisting of silica, iron, and organic matter 


In discussing anion leakage Mr. Brines defined 
During the operating cycle the silica present in the de 
ionized effluent is usually termed leakage which implies 
that the silica has escaped the bed without removal 
But this silica leakage actually comes from two sources, 
the silica left in the anion exchanger bed after regenera 
tion and that originating in the raw water supply as 
colloidal silica. The various possibilities that influence 
the increase of any of these contributing factors to anion 
leakage were discussed in some detail 

Mr. Brines went on to discuss abnormal 
anion leakages as well as anion resin rinses and again 


causes of 


covered these subjects by specific points and furnished 
supporting tables and graphs 

‘‘Demineralization Regenerant Handling Problems’’ 
by T. P. Harding, chemist, Omaha Public Power District, 
suggested ways of reducing the hazards of storing, trans 
ferring and disposing of sulfuric acid and sodium hydrox 
ide, commonly used as regenerant agents 
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In a similar vein recommendations or practical sug 
gestions were made for dilute sulfuric acid, concentrated 
and dilute caustic soda 

J. K. Sargent, technical advisor, Jones & Laughlin 
Steel Corp., drew up his paper on ‘‘Control Problems, 
Automatic, Semi-Manual, Interlocks and Limit Check 
Systems’ based on the water treatment plant installed 
by his company to give high quality water for the final 
processing stages in the manufacture of electrolytic tin 
plate for food containers 

Mr. Sargent goes over the installation and dwells on 
the control devices at each of the major sections of the 
water treatment plant The experience gained on this 
installation according to Mr. Sargent is that it is wise to 
select semi-automatic and semi-manual controls with 
sound engineering of interlocks and limit check systems. 
The advantages are held to be safe, smooth operation 
with rapid correction of irregularities, improved efficiency 
resulting in lowest operating cost and a minimum of main 
tenance expenses 
A. M. Guy, Commonwealth Associates, Inc., selected 
‘Handling Effluent-—Deaeration, Pipe and 
rank Linings He confined his to effluents 
from demineralizers. The handled 
has a total solids content of from 0.5 ppm down to 0.05 


million to 20 


as his top 
remarks 
monobed water so 
ppm or less, resistivity in the order of | 
million ohms, and CO, always less than 0.05 ppm with 
ammonia content at zero or for all practical purposes not 
detectable and a pH of 6.5 to 7.5 
between 35 F 


Che temperature of 
and 90 F rhis 


is extremely aggressive especially with respect to 


this water is generally 
water 
iron and copper. This last-named property, though, can 
be controlled by a pH between 8.8 and 9.2 

Che only type of satisfactory container for demineral 
ized water of this purity is stainless steel. Type 304, 
18-8 stainless, has proved particularly applicable. In 
addition the lower the temperature of the water the 
better 
state for the demineralized effluent with the pH corrected 
to the optimum iron solubility levels and then blanketed 
by either helium or nitrogen to prevent oxygen reabsorp 
With these preparations the water could be stored 


Mr. Guy recommended a completely degassed 


tion 
indefinitely 

“The Effect of Drought Delaware River Water Condi 
tions in Demineralizing Plant by C. J. 
Sprigman, technical dept., Socony-Vacuum Oil Co., 
based upon a pressure type demineralizer of 495 gpm de 
sign capacity installed at the Paulsboro refinery of the 


Operations 
was 


speaker's corapany in 1953 and a gravity demineralizer 
of 1000 gpm installed in 1946 


The background information was excellent with a 
graph on the Delaware River's drought years shown 
The difference between normal and drought years was 
determined by a number of studies and plots carried out 
by various authorities on the Delaware River over a 
period of years. In the ten years the gravity demineral 
izer was in service, four years were drought years 

rhe first step the Paulsboro refinery did when it felt 
drought years were possible problem years was to find out 
how they could obtain the best quality of raw water dur 
ing the low run-off periods. This they found was avail 
able during both normal and drought periods over the 
2'/, million gallon storage tank 


Next 


they put down three wells having a total of 2900 gpm 


ebb tide periods. Soa 
was built and water pumped into it during low tide 
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In addition to these steps a system of pretreatment for 
effect 
in detail and gave the operation 


river water has been in Che speaker described 
this pretreatment ter 
details of the de 


mineralizer on normal river water and 


drought periods. An indication of the 
effect of drought conditions 
solids 
water to 900 ppm during droughts 
D. C. Carmichael, senior power 
Pont de Nemours and Co. In¢ 
Influencing the Design of 


again during 
can be seen from the change 
in total dissolved from 150 ppm for normal river 
engineer, E. I. du 
explained the ‘‘Factors 
Interface Mixed 
All the grids must fulfill certain 
collect 
pace d points over the cross-section 


Grids for 
ted Demineralizers 


basic requirement They must and distribute 


the liquid it closely 
of a demineralizer bed so 
generated or reused and 
Further, the 


ant materials t 


no parts are incompletely re 
no ion-exchange particles can 
be of corrosion-resist 


escape grids must 


» withstand the regenerant chemicals 


Water Corrosion 


Materials'’ by A. H. 


was developed from data 


“Water Corrosion of Structural 
Roebuck, Continental Oil Co., 
<periments with which the speaker had 


with the 


arising out ot ¢ 
been associated whil Argonne National Labor 
atory 

he experiments were prompted by a need for knowl 
edge in (1) the specification of metals for use in reactor 


assemblies utilizing water and (2) the study and develop 
alloy ySTet 


such 


ment of which will exhibit high corrosion 
Failures in reaction systems 
tolerated 

teels and other metals under high 
well 


to be done on metals, such as plain 


resistance in media 


from faulty materials cannot be 


Studies of stainles 


temperature water conditions have been started 


But much work need 


carbon steels, and on other alloy systems 


Irradiation can cause the dissociation of water into its 


component gas¢ In reactors this factor of irradiation 
varies from point to point so that the dissolved oxygen 
and hydrogen concentrations can vary within the system 
different nature from dissolved oxy 


The extent of 


and be of an entirel 
gen 
this oxygen in reactors by chemicals ts limited because of 
the 
from a continual source of oxygen need evaluating and 


in conventional boilers removal of 


undesirable side reactions. So problems arising 


eventual solution 


The speaker furnished a tabulation of the corrosion 


resistance of various metals and classes of metals in high 


purity water at several temperatures. He further sup 


plied correlative information on several of the more im 


portant variables and reviewed the general corrosion 


characteristics of the metals studied. Among the points 
covered were temperature, effects of water purity and 
effect of dissolved velocity 


chemical additions, gases, 


pressure and stress 
Discussion 


D. J. DePaul, Westinghouse Electric Corp., brought 


up the point that one of the most important corrosion 
problems associated with materials in contact with water 
is crevice corrosion It has proved to be a major concern 


in the choice of materials for water-cooled reactor com 

ponents 
Crevice 

production of relativel 


uct at the 


Corrosio! is Mr. DePaul described it, is the 
large amounts of corrosion prod 
mouth of 


1 crevice which, in applications in 
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volving moving parts with small clearances, may cause 
excessive wear or complete seizure. The mechanism of 
attack is an cell. A _ table 
supplied to give the general picture of material suscepti 


oxygen concentration was 
bility to corrosion crevice problems 

In addition to the problems of corrosion buildup Mr 
DePaul mentioned that corrosion crevice pitting can be 
equally difficult to overcome 

C.R. Breden, Argonne National Laboratory, confined 
the Roebuck 


theory of dissociation and the change in 


his comments to paper He began by 
stressing the 
emphasis it puts on design elements. The concern over 
corrosion rate differences that might appear trivial for the 
materials under consideration to the conventional boiler 
designer is an illustration of their difference in emphasis. 

Mr. Breden then discussed the reaction of other ex 
perimenters to certain of the important variables Dr. 
Roebuck covered. Among these were the effect of pH 
and the nature of metal attack under high temperatures. 

R. F. Koenig, Knolls Atomic Power Laboratory, 
mentioned that in the time since the speaker completed 
his work at Argonne, intensified corrosion testing has 
continued. The major concern in the nuclear power 
field is the small amount of corrosion products that tend 
to deposit on heat transfer surfaces to impede flow of heat 
and to become radioactive. Once radioactive they may 
be swept along and show up in the primary coolant sys 
tem. So the emphasis is on reducing the amount of 
these products and developing procedures for removing 
them from the operating system. Mr. Koenig listed 


several materials that were under test at the moment 


Cooling Water Systems 


H. Lewis Kahler and Charles George, W. H. & L. D. 
setz Co., collaborated on the paper ‘‘A New Approach in 
Corrosion Prevention in Cooling Water Systems.’ In 
an earlier paper presented to the 11th Water Conference 
the deficiencies of many corrosion inhibitors in use, partic 
ularly from the standpoint of controlling pitting and 
tuberculation, were summarized. As a result of studies 
on corrosion and pitting the Dianodic method of control 
was advanced. 

Now laboratory and plant performances show that 
zine can be a versatile and effective material for improv 
ing the control of pitting and corrosion in cooling water 
Whether the the soluble or 
coating range depends on the individual conditions 


systems zine 1s used in 
Ilo be successful, zinc must be used with chromate and 
phosphate since zinc alone possesses little power for cor 
Satisfactory with 
zine concentration over the range of 0.8 to 10.0 ppm as 
Zn 


rosion inhibition results develop 


Discusston 


R. G. Wickert, Armstrong Cork Co., stated that his 
concern sought out the authors to help them in combat 
ting recirculating water difficulties such as tuberculation 
in pump casings and piping, plus heavy scaling in high 
temperature, low their heat ex 
1951 the subject method of water treat 


velocity sections of 
changers. In 
ment was inaugurated and results exceeded expectations. 
In fact Mr. Wickert stated that piping repairs in their 
mechanical oxidizing operation alone has been reduced 


$22,000 in three years. 
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The Burning of Sulfate, Soda 
and Sulfite Waste Liquors 


By EUGENE H. KENNEDY 


Paper Mill Engineering Department, Combustion Engineering, Inc. 


The author has included a brief history 
of waste-heat and chemical recovery units 
for the paper industry. The source and 
preparation of the fuel and methods of 
burning are discussed. Typical analyses 
of waste-liquor solids are conmipared and 
their use in the construction of combus- 
tion-characteristics 


curves is outlined. 


ULFATI 


residual liquors 


ulfite 
ilter 


ind waste 
left 

material has 
und =the 


general, it 


oda liquors are the 


wood or other cellulose 


bearings been digested with certain 


chemical solutions cellulose fibers separated 
that 
liquor remains after digestion with sodium hy 
sulficle 


sodium 


theretrom In may be said sulfate 


waste 
droxide and sodium 
alter 


liquor 


Soda waste liquor remains 
Sulfite waste 
calcium, 


hydroxide 
with 
bisulfite 


with 
ifter the 


sodium of 


digestion 


remains digestion am 


monimum, magnesium solutions 


The waste liquor contains these inorganic chemicals 


and combined with the lignins and resins of the 
It also 
the 
and the in 


alone 


wood which bound the cellulose fibers together 


contains sugars and organic acids. In the furnace 


organic carbonaceous material is burned 


organic chemicals are smelted and recovered 


rhe capacity of a recovery unit 1s spoken of 


as so 
meaning that it will burn and smelt 
the waste liquor from th 


many tons per day, 


making of this many tons of 


pulp per day 


Historical 


Four bas« processes ure 


ulfite 


used for the production ol 


pulp: sulfate, soda and neutral sulfite semi 


eptember 8 at the Pall Meeting o 


* Adapted from @ paper presented on 
A held in Milwaukee, Wis 


The American Society of Mechanical Kagineer 


RECOVERY 


1940 VEAR 


Fig. 1—Design trend in recovery-unit capacities 


The sulfite the oldest, dating 
1867, when calcium bisulfite cooking liquor was 


used 


chemical 
back to 
first 


process 1S 


The soda process was introduced in ISSO 
and the sulfate process in 1907 
the ce 
liquors both here and abroad 

Moore, 
linson pioneered much of the 


Many people helped in 
burning these wast« 
In this country, Waern, 
and Ton 


work in 


velopment of methods of 


Cary, Goodell, Wagner, Greenewalt 


earlier burning 
ulfate and soda-waste liquor 
The earlier soda units prior to ibout 


1930, were re 


verberatory furnaces and brick-lined rotary furnace 
In the former, the black liquor from the digesters was 
thickened in evaporator hot 
fuel Ihe solids left behind in the form of ash 
and clinker were raked from the furnace and transported 
tanks, the 
dissolved in water 


Phe 


passes by gas from an 


auxiliary 
to leaching where recovered chemicals were 
brick-lined rotary furnace was a later develop 
ment Here black 
fed into the rotary 

around in the 


previously evaporated 
the 
the greater 


black 


for evaporating the water was supplied from 


liquor was 


gas-outlet end of and tumbled 


furnace until portion of the 
water was 
Che hot ga 
a separately fired furnace or from a smelter furnace into 
which the 


evaporated and a ash was formed 


black ash fell and was burned 

During this earlier period, little attention was paid 

and some 
Later, 

and also 


to the generation of steam from the waste gas 
of the units did heat 
a waste ifter the rotary 


not have a waste boiler 


heat boiler was added 
a disk or cascade type of evaporator for the purpose of 
further concentrating the waste liquor before burning 
Even before the advent of the larger spray-type furnaces, 
the waste-heat and chemical-recovery unit in the pulp 
mill had become important and reliable enough to be 
tied into the the steam 


main steam header to augment 


produced by other fuels in other steam-generating units 


a4 as «s «4 ae ae ' 3 ss 654 
YEAR 1950 


. 2—Design trend in recovery-unit stearm pressure and 
ternperature 
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Trend in Design of Recovery Units 


and steam 


The 


temperatures? 1n 


trend i ipacity, steam pressures 
followed 
other im-generating this 


Capacities of the early rotary-kiln type recovery units 


units has 


here in 


recovery 
units country 


were in the neighborhood of 40 or 50 tons of pulp per 


day and later incre his 
later 


capacity attainable 


5 to SO tons per day 
the 

type of unit because of the 
of the rotary kiln itself without 
Introduction ol 


figure was soon found to be about highest 
physical limit of cay 

its becoming enormou cumbersome 
the spray principle to the burning of waste sulfate liquor 
{0's opened up the possibility for the rapid 


LOO 


in the early 19 


increase in recovery-unit capacity seginning at 


in the late 
100 tons per day in 


to 150 tons per day capacity 


now re 


1930's, « ipacities 


have iched 350 1 i single 
unit and capacities of 450 to 500 tons per day in 


Fig. | 


recovery 


i single recovery unit are now being designed 


shows the trend in 1 


Phe 


upward beginnings 


ery-unit capacities 


trend in de team pressure also has been 


psig in the mid-thirties and ap 

The 
steam temperatures on 
700 F 


sent trend in steam 


proaching 1000 psig at pr 


pressure is shown in F1 


the early spray-type units began at about and 


have risen to S40 I the most recent units, as shown in 


Fig. 2 
With the 
the physical desig the 


inert team temperatures, a change in 


superheater also has taken 
From the ndard type vertically hung super 


pl ice 


heater elements placed on fairly close spacing, six inches 


center, the trend is now toward vertically 


Irom center t« 
hung platens having tangent tubes from front to rear and 


paced irom 


spacing Ir 


fairly 
the 
this 


transversely sidewall to sidewall on 


wide spacing of platens on 


should it be desirable, 


20 in 


first units wert 


spacing may be tl ised to 15 or Platen type 


superheater elem wide spacing will eliminate 


serious fouling and plugging with slag in the superheater 


zone to such an extent that they may be kept clean 


with retractablk blowers and hand-lancing will be 


unnecessar\ Fis hows an installation of a platen 


type superheater recovery unit 
\ radu il char 4 


melter | r he 


taken place in the physical de 


sign of the irth upon which the black 
ash from the w ictually burned and smelted 
It 1s a far « 


line¢ 


ld thick, concrete walled, soap 


tone with its water-cooled primary 


ur blow irlest recovery units to the 


pipes 


furnace hearth modern ones Repair of the 


refractory heartl lways been one of the major 


maintenance iten f the recovery unit his is true 


with the ckception ol 
thick 
tube 


units. In 
bric k 
replaced with a thin layer of 


the very latest 


today, 


them, the refractory chrome overt 


the floor 
plastic-chrome refractor Expansion and contraction 


problems of the thi refractory bottom are minimized 


greatly and the de« ing type of furnace bottom with 
to be the 


problems of the past 


its raised smelter spout promises answer to 


many design and maintenance 
With the de 


smelt just al e the 


inting pe of furnace bottom, the lower 
lrozen 


the 


laver of plastic chrome is 


so that there is n echanical wear or erosion of 


r Unit Hochmuth 


WY 366 


Design.” by F. W 
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that of 


Fig. 3—Installation of platen-type superheater in a re- 
covery unit 


smelt flowing directly over a plastic-chrome or a chrome 
brick this 
service now [or 350-ton unit, without any 


surlace \ bottom of type has been in 
15 months ona 
trouble or maintenance 


here 


cently in the 


seems to have been a moderate reversal re 


means and methods of soot blowing for 


cleaning the heat-absorbing surfaces of a recovery unit 


In the first 
supplied for the front bank and superheater zone 


were 
The 


means ol 


spray-type units, no soot blowers 


boiler and economizer passes were cleaned by 


hand-operated soot blowers using steam as a cleaning 


Later used retractable soot-blower 


in the front bank and superheater zone using 


medium units 


elements 


steam as a cleaning medium and sequentially and auto 


matically operated soot blowers in the boiler and econo 


mizer passes using compressed air as a cleaning medium 


Recent units are being supplied with more soot blowers 


using steam as a cleaning medium, Such recent units 


are now being cleaned with steam in the front bank and 


superheater zones and in the first boiler pass, the last 
with 


cleaned 
all of the 
automatically 


boiler pass and economizer pass being 


soot 


steam or compressed air In any case, 


blowers on modern recovery units are 


equentially operated by the operator 


Source and Amount of Fuel 


rhe following show pulp production in the 


United States for 


figures 


1952 


Tons per Year 
8.927 
701 804 
425.000 
2,064 , 934 


* Assumed that half the dissolving and alpha pulp was made | 
ocess and half by the sulfite proces 
i The Southern Pulp and Paper Manufacturer Oct. 1, 1954 
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Fig. 4—Absolute viscosity of sulfate waste liquor 


Most of the sulfate pulp is made in the Southern and 
Southeastern States, account for about 82 
per cent of the production rhe Northwest 
accounts for most of the remaining sulfate-pulp produc 


and they 


Pacific 


tion, amounting to about 11 per cent 

Sulfite-pulp production is scattered through the New 
England, Middle Atlantic, Lake, Pacific and Southern 
States with the Pacific States the Lake 
States in second place with 42 and 26 per cent, respec 


leading and 


tively 

Soda-pulp production also is scattered among the 
same group of with the Middle Atlantic States 
ahead with 39 per cent and New England States second 


states 


with 29 per cent of the production 

Although at the sulfate and 
soda furnish the 
liquor which is burned, there is still a sizable amount 


the 
waste 


present time, the 


processes practically all of 
which potentially can be furnished by the sulfite process 
If we assume 340 operating days per year, and 3000 
Ib of dry solids available per ton of pulp produced by 
the sulfate and soda processes, and that 3'/; lb of high 
pressure, high-temperature steam can be generated per 
Ib of dry solids, then we arrive at the following significant 
figures for the combined sulfate and soda processes 


Dry solids available, tons per day $1,250 
High-pressure steam-generated, tons per day 

137,500 
Since the heating value of 
only half that of coal and the steam-generating efficiency 


is only two-thirds that of coal, we find that the dry solids 


a pound of dry solids is 


is equal to about of the same amount of coal as a 


source of fuel; or 


Equival nt coal replaced, tons per day 13,750 


These United States alone, but 
there are large amounts of sulfate waste liquor burned in 


Canada and the Scandinavian countries 


figures are for the 
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Fig. 5—Absolute viscosity of soda waste liquor 


Although only a very small percentage of the sulfite 
waste liquor produc«-d is burned today, there is as stated 
before, a potentially sizable amount available. If we 
assume, 2200 Ib of dry solids available per ton of sulfite 
pulp and 5 |b of high-pressure, high-temperature steam 
generated per lb of dry solids, then we obtain a similar 


set of figures for the sulfite process 


Ss SOO 
OOU 


Dry solids available, tons per day 
High-pressure steam, tons per day 14 
Equivalent coal replaced, tons per day t, 400 


Preparation of Fuel 


Waste liquor from the sulfate, soda and sulfite pulp 
ing processes must be prepared outside of the recovery 


unit proper before it can be successfully burned. This 


preparation or preprocessing consists in the separation 
of the waste liquor from the pulp or cellulose fiber and 


then waste liquor 


the separation of water from the 

rhis preprocessing begiius with the pulp washers 
a percentage of the waste liquor is ré 
rhis 
is accomplished by three-stage countercurrent washing 
and 


solids 
where as great 
covered as is possible with a minimum of dilution 


recovering about 95 per cent of the total solids; 
the weak waste liquor, commonly called black liquor in 
the sulfate and soda process, 1S recovered at a concentra 
tion of about 16 per cent solids and S84 per cent water 
The next step is the removal of water from the black- 
liquor solids in multiple-effect evaporators consisting 
of quadruple or quintuple stages. From 4 to 4 lb 
of water can be evaporated per lb of steam used, de 
pending on the number of stages Phe concentration of 
sulfate and soda-waste liquor ts almost universally done 


long-tube, indirect-heat-exchange typ 


Recently, the multiple-effect, switching, 


in standard 
evaporators 
plate typ 

Sweden has come into use in this country for the evapora 


evaporator developed by Rosenblad in 


tion of calcium-base sulfite waste liquor in order to take 
care of the calcium deposits which are encountered 
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rhe thermal-compression-type evaporator is now 
the concentration of 
waste liquors. Already a unit 
in Canada, 
sulfite I:quor from 12 to 52 per 


of calcium-base sulfite pulp per 


being ittention for 
both sulfite 


of this type 


given more 
and sulfate 
is being operated successfully 
concentrating the wast¢ 
cent solids from 40 tons 
\ Scandinavian 
now considering the u 
concentrating the sulfate waste liquor from 400 tons of 
initial cost of the thermal-compres 
a little higher than the 


thermal efficiency is about three 


day pulp and paper manufacturer is 


e of this type of evaporator for 


pulp per day The 
sion-type evaporator may he 
standard type but the 


times as great, it ben possible to evaporate 13 to 14 
lb of with one lb of steam or its equivalent 


In any ca the 


water 
multiple-effect evaporator concen 
trates the waste liquor to from 50 to 55 per cent solids 
unit proper \s an 


before it reache | recovery 


integral part of a sulfate- or soda-recovery unit, a 
of evaporator, such as the cas 
evaporator using hot flue 


further concentrates the 


direct gas-contact type 


cade evaporator or cyclone 


gas from the recovery boiler, 
waste liquor to trom 60 to SU per cent solids before it is 


introduced into the furnace and burned 


17 


Vethods of Burning the Fue 


from i6 to SO per 
After 
solids it 


As waste liquor i meentrated 


cent solids, it gradually becomes more viscous 


reaching concentratiot ibove 50 per cent 


must be heated abo room temperature in order to 
sufficiently for pumping and spray 
Waste liquor coming from the 
tors at 190 to 200 


0) to 55 per cent solids liquor 


reduce it iscosit 


ing into the furnas 

multiple-effect evapor F is usually 
hot enough for pumping 
being concentrated further in the gas 


heated enough to give a 


However, alter 


contact evaporator! must 
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Fig. 6—Absolute viscosity of calcium sulfite waste liquor 
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viscosity of about 250 centipoises for pumping and 125 
centipoises for spraying. The temperatures may vary 
slightly depending on the kind of waste liquor and the 
per cent solids to which it has been concentrated 
soda, calcium 


lypical curves of sulfate, 


sulfite and neutral sulfite semi-chemical waste liquor 


viscosity 


showing its variation with per cent solids and tempera 


are shown in Figs. 4, 5, 6 and 7, respectively In 
the neutral 


liquor containing 57 


ture 


Fig. 7 viscosity of sulfite semi-chemical 


waste per cent solids is plotted 
against temperature with varying spindle speeds of the 
Brookfield viscometer These curves indicate that this 
waste liquor possesses thixotropic viscosity character 
istics; that is, the 
tends to fall off with increased rate of shear or increased 


Other 


viscosity for a given temperature 


spindle speeds waste liquors exhibit this same 


type ol viscosity 
\fter sulfate and soda waste liquor is concentrated to 


the proper per cent solids content and heated to give 


the proper viscosity, it is sprayed, into the recovery 


furnace for burning by one of two general methods 


Either the 
painted 


concentrated waste liquor is sprayed or 
onto the walls of the furnace or it is sprayed 
Even ma 
relatively 


water 


walls 
still a 
from 20 to 40 per 


furnace without touching the 
State, 


into the 


concentrated waste liquor 1s 
fuel 
therefore be a good portion 
content black 
hearth where combustion and smelting are 
In the first 


liquor of about 60 per cent solids 1s 


wet cent 
It must 


moisture 


containing 
allowed 
before the 


to release 


of its residual ash 
reaches the 
con 


completed method mentioned above, 


centrated waste 
sprayed onto the lower furnace walls, where successive 
layers give up most of their moisture and then fall off 
in relatively large pieces down onto the hearth, mostly 
hearth. Fig. S shows a 


iround the periphery of the 
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Fig. 7—Absclute viscosity of neutral sulfite serni-chemical 
waste liquor 
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Fig. 8—Typical B. & W. recovery unit 


typical B. & W. recovery unit using this spraying method 

In the second method, concentrated waste liquor of 
from 65 to 70 per cent solids, in the case of sulfate 
liquor, and from 75 to 8O per cent solids in the case of 
soda liquor is sprayed directly into the furnace Most 


of the moisture is flashed from the coarse spray, and the 
ish particles fall onto the hearth form 
Fig. 9 


unit 


remaining black 


ing roughly a truncated conical pile shows a 


typical Combustion Engineering recovery using 


this method of spraying 
In either method, combustion and smelting are com 
pleted by admitting preheated primary air through 


multiple ports around the periphery of the lower furnaces 


two or three feet above the hearth Preheated sec 
ondary air is admitted through multiple air ports 
located in the furnace walls above the primary-air ports 
in order to burn off the volatile gas 

Roughly speaking, when burning sulfate wast 


liquor, from 60 to 65 per cent of the total air is admitted 
ur ports and from 35 to 40 per cent 
Sulfate 


through the primary 


through the secondary air ports waste liquor 


must be burned with very little excess air iw the furnace, 
probably not over 10 per cent excess air, because it 1s 
desired to reduce 95 per cent of the sodium sulfate 


present or formed to sodium sulfide Excess air leaving 
the economizer will run about 15 per cent 


When liquor, 


higher exce 


burning soda-process waste a slightly 
‘8 air is permissible because no sodium sulfate 
Che per cent excess air leay 


Most ol 


a soda process 


is present to be reduced 
ing the economizer will run about 20 per cent 
the total the of 
recovery uimitted through the primary 


air through ur ports 


unit 1s air ports 


and may be as high as SO to 85 per cent, the balance being 
admitted through the secondary air ports 

Relatively speaking, not very much sulfite wast 
liquor has been burned in this country. Sulfite pulp 
can be made from either calctum, magnesium, am 
monium, or sodium bisulfite cooking liquor and the 


greatest amount is made from the calcium base \s 


56 


long as the weak waste sulfite liquor could be run into a 
body of water and disposed of in this manner, it was 
done. jut recently, state and federal boards of health 
become more strict about stream pollution, es 


Lakes 
It was not until the invention and development of the 


have 
pecially in the states bordering on the Great 


Rosenblad switching type of evaporator for calcium 
base sulfite waste liquor five or six years ago in Sweden, 
that it to concentrate this 
sulfite liquor because of the relatively low 
as coal or oil, 
this sulfite 


was practically possible 
Even then 
cost of lime, sulfur and other fuels such 
it was not economically feasible to burn 
liquor in this country 

Phe multiple-effect evaporator must be made of stain 
less steel and 1s therefore costly and the practical limit 
ol 


unless a 


concentration seems to be about 53 per cent solids, 


effect Most of the cal 
cium-base sulfite-liquor burning in this country has been 


concentrator is used 
it several of the paper mills in the Wisconsin area 

the of the Sulphite Manufacturers 
Research League, where it has been carried out on a full 


done 

under auspices 
plant-size scale but only for short periods. This waste 
liquor is burned in suspension like fuel oil by first being 
heated and then atomized in steam or mechanical guns 
rhe ash content of this waste-liquor solids is only about 
one-fourth that of sulfate or soda liquor solids and its 
melting point is about 2500 F compared to 1500 F for 
sulfate or soda ash. Calcium-base liquor is being burned 
it one plant in Wisconsin in conjunction with pulver 
water 


be 


burned in a refractory or partially water-cooled furnace 


ized coal as an auxiliary fuel in a completely 


cooled furnace If no auxiliary fuel is used, it must 


Another plant in Wisconsin area is burning it in such a 


refractory furnace of the cyclone type, similar to one 
pioneered and developed in Sweden by Rosenblad In 
neither of these cases is the calcium or sulfur recovered 














Fig. 9-Typical C-E recovery unit 
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Magnesium-base bisulfite liquor is being burned con 
tinuously on a large pl int-sized scale at one plant in the 
Northwest 
Alaska 


recovered as the 


and a similar plant is 
At both of these plants, the 


oxide and the sulfur as sulfur dioxide 


now operating in 


magnesium base is 
Another large pulp mill in the Northwest is burning 
immonium-bas« liquor in a refractory furnace 
base or the sulfur. No 


bisulfite 
but is not recovering either the 
steam is generated since all of the heat resulting from the 
burning of the waste liquor is used for concentrating the 
waste liquor from 15 to 45 per cent solids 


Phere is one pulp mill in Finland making about 200 


tons per day of dissolving pulp by the sodium-base 
bisulfite process which has been operating over a year 
now It is using the Sivola process of cooking and 
chemical recovery Both the sodium base and the 


ulfur are recovered and f course, steam is generated in 


the recovery unit 


Ana is of the Fuel 


In the design of any 


the burning of a combustible 


equipment generating steam Irom 
material, it is necessary to 
fuel. From its analysis, the 


know the analysis of the 


needed and the and character 


olvec 


olids also must 


quantity of ait quantity 
can be calculated The 


be known in 


of the gaseous product « 
calorific the dry 
order to calculate the total heat input 


value of 
Knowing these 


values, furnace superheater, boiler, economizer, and 
cascade-evaporator surfaces may be specified and gas 
and air temperature at various points throughout the 


heat balance can be 


team which can be generated 


unit can be calculated Later, a 
ind the 


a given quantity ol 


made, amount of 


from fuel can be estimated closely 


Since the fuel contains a relatively large amount of 


water, one of the first steps in its analysis is an accurate 
Several methods 


other 


determination of the moisture present 


ire used to determine ture content or in 


mol 
words, total solids in waste liquors 


| 


[hose most widely used are briefly as follows 


1. Evaporating the water from 


220 F at 


a sample until it is 


dry in an oven at itmospheric pressure, which 


usually takes from 20 to 24 hr 
», Distilling a sample in an apparatus at atmospheri 
pressure using a reflux condenser and a distillate trap 


10—Sodiurn-sulfur balance on 225-ton sulfate-recovery 
unit 


Fig 
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solvent or solution such as toluol, 


takes about two hours 


with an immiscibk 


xylol or varsol which usually 

3. Evaporating the water from a sample until it is 
dry under vacuum at considerably less than atmospheric 
pressure and at a correspondingly lower temperature, 
heating the sample in a hot-water bath which will usually 
take from two to three hours 

t. Evaporating the water from a sample until it is 
dry by means of infrared lamps, the sample and dried 
solids being weighed in a special Cenco moisture balance 
which usually requires from one to one and one-half 
hours 

5. Determining the water in the sample directly by 
the Karl Fischer titration method which lately has been 
rAPPI Suggested Testing 


641 sm-54 


suggested by under its 
Method No. 17 
Next, 


the amount 


an ultimate analysis is necessary to determine 
and character of the combustible and non 
material; or, to look at it in another 
to determine what part and how much of the fuel will 
appear in the gaseous products and how much in the 


ash Phe 


made up of the excess inorganic cooking chemicals along 


combustible way 


smelt or molten dried waste-liquor solids is 
with the organic material dissolved from the wood chips 
combined with the balance of the 


Phe 


solids is chemically described as the sodium salt of lignin 


chemically morgan 


chemicals organic part of waste sulfate-liquor 


sulfonic acid in which sulfur and sodium are combined 


organically 
Still speaking of sulfate 


analysis should show, as they 


waste-liquor solids, an ulti 


mate occur in the waste 


liquor before ignition or burning, the items and an aver 
lable | 


age value for each as indicated in 


ULTIMATI ANALYSI Ol DRY 
LIQUOR OLID 


rABLI I 


arbon ( 11.70 
wganically combined hydrogen H +o 
ilfur l 
ryanically combined dium 


weanically combined « 


ally combined 


weanically combined oxygen and nitrogen 


ta 
difference 
‘) ’ N 

LOH i 


ilfate N aghiO hs 1 


wCO 7 vl 


OO OO 


6014 


10 Tota 
11 High heat alne, Btu t r 


Burning and Smelting 


to calculate com 
fuel, 


when it 


Before using the ultimate analysi 


bustion-characteristic curves for thi something 


must be known about what happen is burned 


ind smelted in the recovery turnace This may be best 


odium-sulfur balance on a 


Such a 


understood by having run a 


typical sulfate-recovery unit balance sheet 1 


shown in Fig. 10 From this it is learned that about 
combined sulfur burned to form sulfur 
that cent of the total 


lurnace melt a 


of the organ illy 


dioxide yy) ind ibout io per 
entering the 
ulfide It i 


organic sulfur combine 


ulfus appears in the 

umed that the 
with some of the 
that the 


with carbon dioxice 


odium further as balances 
of the 


odium to form 


organ 


sodium sulfate and balance of 


the organic sodium combines to lorm 


sodium carbonate 


fairl) cocurate what 


tion 


Now having thi picture of 


happens during combu ind knowing how much 
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l1l—Combustion characteristics of sulfate black-liquor 
solids 


added, the following 
| lb of dry 


salt cake (NaeSQ,) is to be 


found on the 


make up 


items can be basis ol solids 


ulablk 
itlable for 
melt 

\mount of sodium sulfate reduced 
from the 


tJalance of oxygen av for combustion 


Balance of carbon av combustion 
Amount of ash im the 
supplied reduced 


Amount of oxygen 


sodium sulfate 


Che combustion characteristics of the sulfate wast 


hquor solids can now be calculated and plotted as shown 


AVERAGE LABORATORY 
COMBUSTION ANALYSIS 


CARBON 5906% 
HYDROGEN 3.99 
coms. SULFUR 035i 
OXYGEN 14.62 
ASH 41.90 


CARBON DIOXDE—CO, 


PERCENT 





PERCENT OxYGEN— U2 


Fig. 12—Ostwald chart for sulfate black-liquor solids 
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Fig. 13—Combustion characteristics of soda black-liquor 
solids 


Wet 


read directly from these curves as well as the approximat: 


in Fig. 1! and dry, gas and air weights can be 


composition ol the dry gas in terms of per cent oxygen 


and carbon dioxide for varying amounts ol excess al 


hese gas compositions are only theoretically accurate 


if and when complete combustion takes place, which un 
fortunately, does not happen in the furnace of a re 
covery unit Some carbon is unburned and some carbon 
monoxide is formed 

Gas analysis of the products of waste sulfate-liquor 
solids by the ordinary orsat apparatus is difficult be 


cause combustion is incomplete and compounds are 


ordinary orsat apparatus does not 


a large sulfate-recovery unit 


formed which the 
detect 


which had an oxygen and combustibles meter installed 


Recent tests on 
the flue gas have illustrated this point, es 
At these 
ind oxygen con 


to sample 
pecially when running at above normal rating 
overload ratings, excess air is very low 
tent 
apparatus 


may be as low as 0.5 per cent. Ordinary orsat 


showed from 2.5 to 3.0 per cent carbon 
the combustibles meter showed from 6.0 


When 


apparatus is used to analyze the flue gases from burn 


monoxide but 


to 7.0 per cent combustibk an ordinary orsat 
cent carbon 


should all be 
iif ts being used 


ing waste sulfate-liquor solids, the per 


dioxide, oxygen and carbon monoxide 


determined to find whether sufficient 
Innumerable combinations of results are possible de 
pending on the per cent of excess air being used and the 
\ different type 
chart, called the 


i check 


ratio of primary air to secondary air 


of combustion-characteristic curve or 
Ostwald chart, is helpful to the analyst as 


the freshness or effectiveness of the orsat solutions 
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Fig. 14—Combustion characteristics of calcium-base- 


bisulfite black-liquor solids 


the correctness of the technique his chart is shown in 
Fig. 12 


ind 2.0 per cent Os, one 


\s an example, if one found 16.5 per cent CO 


hould expect to find about 1.3 
per cent carbon monoxide and 7.0 per cent excess air 


ultimate analysis of soda 
construct the 
fuel. Such 


shown in Fig. 13. Compared with sulfate black-liquor 


Similarly, if we have the 
black liquor 


characteristi 


solids, cal combustion 


curve for this curves are 


solids, this fuel is characterized by the absence of sulfur 


sulfate is formed 
The 


smelt from soda black-liquor solids is nearly all sodium 


fuel itself 


and sulfur compound No sodium 


and consequently none has to be reduced ash o1 


furnishes less oxygen for 
ullable from the reduction of 
and so for the 


in the fuel, more combustion 


carbonate Che 
combustion and none is a 
sodium sulfate same per cent excess ait 
and the same per cent solid 
ir is required and more gaseous products are formed 
than for sulfate blacl 

Fig. 14 shows the combustion-characteristics curves 
for calcium-base bisulfit Com 
paratively speaking, this fuel contains more sulfur and 


i higher heat value per pound of 


liquor solids 


waste-liquor solids 


more oxygen and ha 
Moreover 
present so that 
sulfate 


icteristics apply to all of the 


dry solids there is more organically com 


bined sulfur more SO, is formed than 


when burning waste-liquor solids. These char 
ulfite waste liquors whether 
base 
sulfite 


feasible to 


of calcium, sodium immonium or magnesium 


So much SO, appears in the flue gas from these 


fuels that it would appear to be economically 


scrub the waste gas to recover the sulfur dioxide 
characteristi of 


solid Dh 


Fig 15 show the ynbustion 


neutral sulfite semi-ch cal waste liquor 
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Fig. 15—Cormbustion characteristics of neutral sulfite sermi- 
chemical black liquor solids 


high sulfur content is similar to the sulfite waste liquors, 
tests indicate that about 
the organically will burn to SOs, 
will be lost in the stack gas. On the other 
heating value and the amount of oxygen which it will 
more like from 
characteristics are 


and laboratory 5° per cent of 


combined sulfur and 
hand, its 
supply for combustion is the solids 
sulfate waste liquor. Its 


quite similar to sulfate waste liquor 


viscosity 


Automatic Combustion Control 


For the first aware, automat 
combustion-control 
stalled on 
west Potal air 
amount of fuel fired to the 
control of the ratio of primary to secondary air 
first 
recovery unit burning waste liquor is an accurate and 
black-liquor meter which will measure 
feel that such 
available 


time, aS lar as we are 
recently been in 
a 350-ton sulfate-recovery unit in the North 


re;rulation has been tied in with the 


equipment has 


as well as automat 
he 


control on a 


lurnac 


requisite of automatic combustion 
heavy 
of fuel to the furnace We 
a meter has been developed and is 
Another which 
improved and made more accurate and reliable is the 


This 
very helpful from an operating standpoint for adjusting 


reliable 
the amount 
now 
has recently been 


valuable instrument 


oxygen and combustibles meter instrument 1s 
the fuel-air ratio and also as a means for evaluating the 
response of the automatic combustion-control equipment 

uch is the general picture of the burning of sulfate 
oda and sulfite waste liquors but much research work 
to be analysis of the fuel 


them to be 


remain done on the ultimate 


ind the waste gas in order to enable burned 


more efficiently 





\ chemical plant wanted to use Ohio river water as boiler feed. 
Our tests confirmed that this would result in rapid scaling 


and boiler tube failure . . . mineral content too high 


Graver supplied equipment which made the river water satisfactory .. . 
constructed the equipment, assembled it, put it in use. 


And we can solve your water conditioning problem, too 


Why yo to Graver? Because we’ve been working with water treatment 


problems for over forty years. Graver offers you unbeatable facilities 


to he Ip you get the water you need in the condition you want 


from problem through planning to on the-site erection 








Graver Water Conditioning Co. 
4 Division of Graver Tank & Mig. ¢ Ir 


"16 West l4th = New York II, N. Y. 
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Continuous Coking Process Promises 
Low Cost Production 


Restricted air admission to a horizontal layer of coal on a travel- 


By DR. ING. KURT BAUM, 


ing grate stoker supports an extrothermal reaction which the 
author describes as ‘‘autogenetic coking."’ 


The process trans- 


forrms coal to coke at 15 to 30 times the rate of coking ovens. 


Essen, Germany 


The reaction theory and the calculations to establish the basic 


laws behind it are presented as well as many applications. 


RY 
producing coke 


distillation, the st generally used process ot 


wherein retorts or coking ovens 


are sealed against atmospheric air and heated from 


the outside, 1: high cost operation 


fundamentally a 
The furnaces 


low 


2.0 Ibs of coke per hr per q 


vield pecihe outputs of from 2.1. to 


ft of treated surface so that 


large and necessarily ental a heavy invest 


The econdaary 


nd ammonia 


units must be 
products from the process, 
have been traditionally 
But in Europe, as 


ment charge 
such as gas, tar a 
expec ted to reduce these high costs 
for these by products have not 


lable | 


low 


well as elsewhere, pric: 


followed the price increase shown by coals, 


Increasing interest has therefore been shown for a 


cost coke produc ing proce 


COKIN COA 
GERMANY 


rABLE I 


RELATIV I I 
AND 


BY.! [ } ND 1053 
Coking coa ¥ 1:1.7 Fuel oil 


Blast fu coke , , e.1:2.3 Gasoline 
Coke « gas i Ta 1:2.5 Diesel fuel 


Experiment 1 utogenetic Coking 


(Anderson and Renaud of the Shawinigan 
Ltd., Montreal 
coke is produced from 


stoker within a closed furnace 


In 1938 
patented an 
a thin coal layer on an 


Chemicals, arrangement 
whereby 
ordinary traveling grat 

Chis process, which can be described as autogenetic, 
back to the en, the oldest type of coking oven 
Che major difference 1 


which the 


goes 
beehive o 
that the new method employs a 
traveling bottom on volatile matter is continu 
ally driven off 

xtensive de\ 


Following an « elopment program on a 


semi-industrial scalk new coking process, U. S. Patent 
No. 2,380,930, Fig 


385-ton daily 


evolved, which now delivers a 
output at Shawinigan for calcium carbide 
The proce 


amount ol ir trom nu 


productior idmits only a very small 
ber of subdivided compart 
ments to the traveling through the coking 
furnace sy controlling this air volume the combustion 
purposely kept incomplete 
ibove the fuel bed Phe 


formed prevents the fixed carbon 


of gases driven from the coal is 
to release CQ and Hg inside or 
reducing atmosphere 
of the 


sentially the 


cting with free oxygen which 
rhe 


ner does not show any higher 


residual coke from re 


iS ¢ situation in a closed coking oven 
oke produced in thi 
than coke from the dry distillation process, 


produced at a coking rate that is remarkably 


ish content 
vet it 1s 
greater 
fundamet veal 


\ review of the tals of fuel bed firing re 


* Brennstoff-Warme 


Power 


“ 
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Fig. 1.—Schematic arrangement of a continuous coking 
stoker and its attendant air control for the autogenetic 
method 


that coal layers with a thickness of 2 to 4 inches can be 
completely burned at a combustion rate of 30 to 40 Ibs 
per sq ft per hr. The coal passes through all stages of 
ignition, degasification, and coking, to complete combus 
tion of the coke 
complished far more rapidly than with dry distillation 


In so doing the coking phase is a 


\ similar process occurs in the revolving grate gas 
producer operating with only half the theoretical com 
bustion air. This restricts the heat of the 
exothermal reaction to one third of the fuel heating value 
the two tied in the gas 
Even under these conditions the fuel is gasified at a rate 
of 30 to 37 Ibs per sq ft per hr With a coking phase pre 
ceding complete gasification the producer would turn out 


a corresponding amount of coke if it were removed before 


limitation 


while thirds balance remains 


gasification of the fixed carbon would begin 


Ihe conditions just described hold the key to under 
standing of the autogenetic coking process so successfully 
developed by empirical means. Coal is transformed to 
coke at Shawinigan at the rate of 37 to 61 Ibs per sq ft per 
hr—a tremendous improvement over the dry distillation 
rate of 2.1 to 2.5 lbs per sq ft per hr his rate increase 
corresponds to a reduction in coking time from 16 to 20 


hr down to 12 to 20 minutes 


Phe coke quality from the autogenetic process does not 
compare with that But 
for many chemical and metallurgical requirements this 


from standard blast furnaces 


coke works out fine and rates as superior in some in 
stances because of its excellent reactive « apacity 


In addition, there are seueral ways of generating steam 
from the heat evolved, pp. 63-04 
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hoh/e flammkohle 


Fig. 2—Composition of solid fuels considered for coking 

rocess (rnmoisture and ash free) fromm Ruhr Coal Handbook, 

Schulte. Curves (a) lower heating value, (b) total carbon, 
c) fixed carbon, (d) volatile carbon, O,, and H; 


Theoretical Analysis of Autogenetic Coking 


At the International Meeting for Applied Chemistry 
XII in New York in 1951 the difference 


and gas quantities produced by gasification processes as 


between the air 


against combustion were discussed.’ It was 
pointed out then that because of the different levels of 


would 


prot esses 


exothermal reactions the sensibie heat contents 
differ 

The theoretical reaction temperatures can be found 
heat will not differ 
materially if partial combustion is restricted to the vola 
tile matter Under this 
temperatures, later, 


sufficient to produce and transfer the heat required for 


from these sensibl contents and 


only restriction the reaction 


as shown would prove completely 
coking the solid fuel 

Che results of the somewhat complicated calculations 
to establish the 


various fuels are presented in graphical form, Figs. 2-8 


basic laws for autogenetic coking ol 
These graphs furnish helpful information for a designer 
to determine the coking output, the furnace capacity, the 
theoretical and actual operating temperatures, the ex 
pected gas composition and other data for this direct 
\ll other information on coking 


coke-making process 


published to date is on the indirect heating of a 
charge by convection and radiation 


Establishing Basic Theory. ’ the 


basic element composition of the usual solid fuels in re 


Beginning with Fig 


lation to their volatile content has been established and in 


Fig. 3 the heating value of the volatiles is pictured 


rhese graphs permitted a determination of the total heat 


content of the volatile matter, Fig. 4 In the sample case 


selected to establish the theory of autogenetic coking the 


fuel chosen had an average composition of 87 per cent 


organic products, 8 per cent mineral and 5 per cent 


moisture 
Fig. 5 shows the important values for this fuel Che 
umount of gas produced, 
d), and the 


, resulting from 


amount of air required, (c), the 

(b), the heating value of the gas, calculation 
of the it content of the 
partial combustion and gasification of the volatile make 


s on thus illustration 


sensible he gas, (¢ 


up the curve 


Che values portrayed by these curves are theoretical 


“0 50 


we Gehalt an fichtigen Bestandtellen 


Fig. 3.—Composition and heating value of volatile matter 
versus volatile content of Fig. 2. Curves show (a) element 
composition, (b) heating values 


ones and had to be adapted to give practical operating 


results [his was achieved by two modifications l 
in addition to transformation of volatiles in the sample 
fuel 10 per cent of the fixed carbon (as a maximum 1n 
view of ash content) was considered gasified in the partial 
combustion process; (2) an allowance of 470 Btu per Ib 
made for heat rhis 


was established by large scale tests on continuous stoker 


was radiation losses allowance 


coking plants. Fig. 6 shows the results of these modi 
fications on Fig. 5 values 

With 
produce and transfer the required coking heat and a final 
coke te mperature of 1850 F curve 
only fuels with 15 to 45 per cent volatile matter can reach 


All other 


autoge neti 


temperatures ol about 2200 F needed to 


(a), Fig. 6, shows that 


or exceed the needed reaction temperature 


fuels cannot form coke continually under 


conditions 
If, however, the partial combustion of volatiles and 10 


per cent fixed carbon in the fuel is regulated im such a 
to hold 
around 1850 F then the full range of fuels can be trans 
or charcoal in 


the actual reaction temperature at 


manner as 
formed into high temperature coke, Fig. 7, 
the fuels Under 
conditions the gas produced, howe iting 
upon standard that 

Only in the case of these coals with from 


the case of younger these regulated 


ver, attains a he 


value, (b), cooling to conditions 
varies widely 
15 to 45 per cent volatile matter is the heat content of 
this gas high enough to be combustibk rhe heat bal 


November 1954—-C OM BUSTION 








kcal/kg | 


2500) 


j 
| 
| 
| 
| 
| 
| 
> 





0” 0 20 30 WW 50 60 0% B0 
BW: 174) 
Fig. 4.—Total heat content of volatile matter versus volatile 


content of a selected fuel with 87 per cent organic mate- 
rials, 8 per cent ash, 5 per cent moisture 


ance plotted in Fig onditions of Fig. 7 shows 
that the total heat 


parts by coking ad ) again to their initial value 


the fuels split into many 


Conciusion 


The above basic relationships indicate a number of 


definite conclusions 
with restricted ur 


Phe iutogenetsi«c ction 


quantities gives off sufficient heat for coking most types 
irdles latile content 

volatile coal 
require additional heating fuel for coking 


ombustion of all available 


of solid fuels reg 


4 Very low ind anthracite, including 
such briquette: 
ince even complete ¢ volatile 1 
not enough to produce the required coking heat 
; Bituminous coals within the range of 15 to 45 per 
cent volatile 
combustion gas 


to the quality of blast furnace gas 


matter give off, under autogenetic coking, a 


of low heating ilue, roughly compar ible 


j Brown coal, peat and wood can be transformed 


coke or by augmenting the partial 


into charcoal or 


mnbustion within the fuel bed by more complete com 


bustion of the volatile n the area above the fuel bed 


The gas produced has a higher sensible heat content thar 


with higher grade fuels but it is non-combustible 
cooling to standard cor tio! 
\ll fuels for autoge 


(nv required evaporatiot 
high heat re 


upon 


ur dry 
dant 


etic coking should be 
moisture with its atte 


urement reduces the reaction tempera 
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Fig. 5—Theoretical quantities and properties of the gas and 

air required for partial combustion of the volatfle in the fuel 

of Fig. 4. Curves show (a) theoretical reaction temperature, 

b) gas produced, (c) air required, (d) lower heating value of 
gas, (e) theoretical sensible heat content of gas 


ture and gas quality. For example, a moisture content 
impossible to reach the 


(Not! 


heat exchange 


above 10 per cent makes it 
minimum reaction temperature of about 1850 F 
his is in contrast with the counterflow 
between hot reaction gases and the fuel in gas producers 
employing stationary fuel beds.) 

6 Che established relationships hold equally valid 
for mixed fuels such as minerals and coals in the form of 
brique ttes and compressed pieces Phe overall volatile 
content of the product (coal, ore, binding agent 


] Where partial combustion of volatiles within the 


gove»rns 


fuel bed cannot supply the required heat for coking, final 
should be accomplished with 
fuel bed rhis 
reducing atmosphere in the fuel bed and avoids reaction 


of fixed carbon 


combustion of the gases 


secondary amr above the mamtains a 


with excess air and reaction with free 


oxygen in the fuel bed 


Practical A pplu ation 


Chere are a number of industrial applications based on 


carbonization of fuel to coke, or gas, the autoge 
Further, 


used for 


where 
netic coking process might prove worth while 
latent 

Phe following give 


the sensible and heats evolved can be 


steam generation some indication of 
these applications 
] \utogenetic coking for coke 


these interesting possibilities: (a) The 


production opens up 
range of suitable 
Coals that 


will not coke under slow heating in an indirect fired oven 


bituminous coals is considerably increased 
form an excellent coke under rapid heating on a stoker 
bed Chis holds especially true for mixed fuels, Fig. 6, 


where coking properties are instrumental in producing 
coke The 


inch 


hard and strong coke from caking coal 


ibout 90 per cent ibove can be used, depend 
ing on local conditions, for all kiln operations, for produ 
ing water gas and for chemical processes 

capacity can bye pro 


Wherever 


reactive 
volatle 


b Char of a strong 


duced from non-coking, high coals 
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1000 





Fig. 6.—To convert theoretical values of Fig. 5 to practical 

operating results 10 per cent of fixed carbon is gasified and 

radiation losses included. Curves show (a) actual reaction 

ternmperature, (b) gas produced, (c) air required, (d) lower 

heating value of gas, (e) theoretical sensible heat content of 
gas 


carbon is to react with elements such as CaCs, P, Si, or 


where high reactive capacity for reducing or sintering 


ferrous or non-ferrous ores is of value this char applies 
Phe autogenetic system of char production is by far the 
lowest cost one of any known method 

( Solid handled 
Che reducing atmosphere of this process will, to a 


rhis 


delivers either an intermediate product for a chemical end 


mixed coke products can be suit 


ably 
mineral fines 


smaller or larger extent, reduce the 


reaction or achieves a direct reduction to the metal 


Il-The heat 


the autogenetic coking proce 


hot 
scan be employed in these 


content of the reaction gases [rom 


ways 
i) The 


lor steam generation 


of the hot gases ts as a fuel 


Exploitation of the sensible heat 


most effective use 


and of the heating value of the reaction gases represents 
the best form of thermal transformation. In comparison 
with steam generators fired by solid fuels gas fired units 
amount of reaction 


require less investment, Fig. 9 The 


gases given off vary with the coal used but the process can 
' 


supply gases ol enous h heat content for generation ol 520 
to S60 kwhr per ton of coke produced 


(b) Industrial heating requirements such as burning 
of lime, cement or calcination of minerals, Fig. 10, are ex 
cellent applications for the hot gases 

(c) Contact drying or calcination of wet minerals or 


coals with high moisture content such as brown coal, peat 


and wood, Fig. 11, can be effectively accomplished by the 


hot gases Phe dried fuel is then degasified in the coking 
stokers 

d) Indirectly heated ovens, such as coking ovens, 
for one, can be fired by hot gases Ihe gas from the dry 


distillation process is available for higher rated purposes 


such as city gas or chemical process gas Che additional 
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Fig. 7.—Effective reaction temperature of 1200 C (2200 F 

results in the above quantities and properties for the ma- 

terials involved: (a) actual reaction temperature, (b) lower 

heating value, (c) actual sensible heat content, (d) air re- 
quired, (e) gas produced 


turned to additional income 


coke 
wherever the market offers a large price differential be 


production can be 


tween coke and coal 
(e Reaction the 
autogenetic process after being put through a waste heat 


gas from the bituminous coals in 
boiler, a gas washer and cooler compares roughly with 
blast furnace gas in quality It can then be used for 
heating or power purposes. It might even be carbureted 
or mixed with high quality gas for public utility distr 


bution 


k-conomic Consideration 


the fact that local conditions influence the 


construction costs of an autogenetic coking plant and the 


Despite 


materials employed similarly can vary widely in price 


there are enormous s ivings in coking costs as compared 
with standard coking plants The plant proper varies 
ind S4 ) coke 
production depending mainly upon the utilization of the 
By-product coking plants, on the other 
yearly pro 


between $2.5 per metric ton of yearly 


by-product gas 
hand, require $25 to $28 per metric ton of 
duction Che extent of required auxiliary equipment is 
also much less with autogenetic coking \s a result the 


iutogenetic system enjoys considerably lower amortiza 
tion and interest charges 


Labor dd 
up to only a fraction of the same charges with the stand 


costs, maintenance and other incidentals 


ard intermittently charged coking plant because th 
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Fig. 8.—Heat balance of autogenetic coking per kg of coal 
versus volatile content of fuel presented in percentages in 
curve set, a, where (a) is heat loss by radiation and sensible 
heat in coke; (b) is sensible heat in gas; (c) latent heat in 
gas; (d) latent heat in coke. Curve set, b, shows heat bal- 
ance in kcal/kg and (e) gives heating value of fuel; (f) heat 
loss by radiation; (g) heat loss in sensible heat in the coke; 
h) sensible heat in the gas; (i) latent heat in the gas; (k 
latent heat in coke 


autogenetic proce ntinuous and automatically 
controlled 

Basing comparison 
fuel the coke by the itogenetic method appears to 


price ) 
be from $2 to $3 lower p« 


equal costs for high quality 


metric ton despite the loss of 


by-product sales revenuc d the fact that coke oven gas 
is fairly valuable in Eur 

Industrial autogenetic coking plants can be built like 
standard traveling grate stokers for outputs from | to 10 


250 tons per da‘ 


ind flexibilit ire 


or 20 to i single unit. Operational 


availability important additional ad 


vantages. With such idard equipment units can be 
started up and reach full load within a four-hour period 
And the units can be shut down as readily 

From the maintenance standpoint the normal procs 


temperatures of around hould create no refractory 
] 


difficulties. Occasional grate bars, roughly one per 5 


metric tons of coke prod may need replacing which 


iS not a serious task 
In summation, the transformation rate of coke to coal 
of 37 to 61 Ibs per sq ft per hr by this method as against 


the dry distillation average of 
hr should give 


’.1 to 2.5 Ibs per sq ft per 


L1utogenet ing decided advantages 
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Possible Applications of Evolved 
Heat From Autogenetic Coking 
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Fig. 9—Coking stoker combined with a steam generator 














Fig. 10—Coking stoker connected so sensible and latent heat 
of reaction gas goes to fire a rotary kiln 
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Fig. 1l—Coking stoker above has its hot gases used for dry- 
ing raw brown coal in cyclone dryer 
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CHEMICAL CLEANING REMOVED MILL SCALE 


FROM BOILER AFTER ERECTION 


Dowell Service gave quick, effective cleaning 
assuring more efficient operation 


To provide more extensive service for its customers, a 
large power company installed a new 1,370,000 Ib. per 
hour boiler. Specifications on this equipment called for 
Dowell Chemical Cleaning Service to remove any oil 
grease, protective coatings, mill seale and rust from the 
boiler after erection 

To accomplish the purpose, Dowell enginecrs filled the 
boiler with solvents es per ially designed for the job L sing 
Dowell’s equipment, manpower and pump trucks, the 


entire cleaning job was performed in a few hours 


Dowell has removed as much as three thousand pounds 


of mill scale and iron oxide from a new boiler. 


Unless it is removed, mill seale may retard heat transfer, 


DOWELL SERVICE 


slough off abrading particles, and act as a base for 
corrosion. And considerable annoyance may result from 
black boiler water. The removal of mill scale after equip 
ment is erected can also eliminate much of the extra 
care required in the handling of previously sand blasted 


or ple kled tubes. 


Maintenance engineers in industrial plants throughout 
the country have learned to rely on Dowell Service for 
fast, eflective and economical cleaning of thei operating 


equipment. How about you? 


Experienced Dowell engineers are available to make esti 
mates on your particular problems. Call Dowell today, o1 
write to DOWELL INCORPORATED, Tulsa 1, Okla., Dept. K-25 


chemical cleaning service for industry <—<—l 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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Meaning of the New Atomic 
Energy Act 


vhethert 

dust 
iuch |e 
Lh 


ice 


Ilmblen mii 


Dr. Lawrence R. Hafstad, director 
of the AEC Division of Reactor De 
elopment ré 1¢ wed the present itua 
tion from th tandpoint of 


ment and industry programs and with 
respect to possibilities in the inte 
national field He expre 

lief that the government should push 


| 


work in sol problems of fuel 


element fabrication and chemical re 
processing These are also well 
uited for industrial att: 1 ones in 
which trade secrets, technical knowl 
edge ind engineering experience ma 
make the difference betweetr ucet 
ind failure 
With respect the industrial 
gram, Dr. Hafstad felt that thi 
there a new | i Ise V i time to be a little critical of the 
that there initiative on the part of in 
irticular] mportant t I \ He 


tudy grou, 


pointed out that reactor 
had been existence 
or three ear ind that 
fortheona! Che nev 
ction V » Ly Halstac 
LOT in 
trial 
leisurely 
In the following terms he 


furthe 


compan ind equipme! 


to take 


ought 

what 

hould not be 
ment organ 
this thing 
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if the 

needs the brain ind 

vil of American industt to 
the answer, then American indu 
to get into atom 


ind see what the future reall 


ught genuimnel 


there 1s no future, it ought t 
irned quick! o that we cat 
the whole business Phi i 
expensive experiment ition ware 

ived itl 
the question as to how 
hould get tarted Lt 
equipment manul 
busy and do a sales jol 
irticularly on research reactor It 
nection with the de lopment of 
element he ugyvested that 

take the initiative t 

ind build an engineering te 

He also mentioned his earlier 
of-the-year propo il a al 
upon which utility compan 


the initiative adding thi 


ilons with 


noma nal 


international 
tated that 


Commenting on the 
program Lr Halstad 
to the general impression 11 

this countr the Europeans are 1 
vell ! mic eners field 
ind do not need ecrets to make 
progr Phe considerable 
cientific and technical knowledge and 
even greater incentive because ol pre 
idded 


will bn pre 


uling higher t He 
that the European nation 
pared to compete with American tn 
dustry for the market in the unde 
veloped countri for both research 


ind power reactor 


Interpreting the Lau 


Everett L. Hollis of the General 
Electric Co. stated that the act dos 
two main thing 

| It 


larger role in the development of 


iffords private industr “ 
itomic enery 

; It provide i framework for a 
greater degree of cooperation with 
other nation in the field of atom 
ener, 

One of the most important change 

the fact that the Government monop 
oly in the field of atomic energy ha 


While the 


ict continue to stre the neces 


heen substantially reduced 


(,overnment scrutin if 
direction of control b 
rather than by Government 
Mr Holl 


ot remove the rn 


emphasized 


nt from civilian atomic develop 

ment and that it doe not repre ent a 

hift suthorit ind responsibilit 
Government to industt 


Ihe concept of the that both 
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You can’t weigh coal 

in any scale until you 

get it through the inlet. 

Richardson engineers 

have concluded that the 

only sure way to keep wet, fine 

coal flowing—without shakers or 

vibrators—is to make that inlet BIG ENOUGH. 

So they opened up the “wasp waist” to a full 24” x 24”, and 

around it they built the best coal scale it was possible to 

develop from fifty years’ experience, the Richardson H-39. 
If you're interested in maximum coal scale efficiency at 

wholly reasonable cost, specify a 24” x 24” minimum, and 

know that your coal will flow. That is the starting point from 

which the H-39 is soundly engineered in every feature, every 

detail. It’s built as a coal scale should be, from the inside out, 

with a full 4 square feet of inlet. Get all the details, mechanical 

specifications, and drawings in Bulletin 0352. 


RICHARDSON SCALE COMPANY 
Clifton, New Jersey 


Atlenta * Boston * Buffalo * Chicago 
Detroit * Houston * Memphis * Minneapolis 
New York * Omoha * Philadelphia * Pitts- 
burgh * San Francisco * Wichita * Montreal 
Terento * Sen Juen * Hevene * Mexico City 


Government and industry must work 
cooperatively and concurrently i: 
atomic development, the key to su 
cess being teamwork 

In his concluding remarks Mr 
Hollis observed that industry has both 
opportunities and obligations to carr 
out the new national atomic energy 
policy In addition to efforts on 
cientific and technological fronts, in 
dustry must also use its ingenuity and 
imagination in devising legal, eco 
nomic and financial techniques for fit 
ting the civilian atom into the normal 
framework of American life 

Bennett Boskey of the law firm of 
Volpe, Boskey & Skallerup discussed 
patent provisions of the new act 
in some detail \ basic change is 
that fissionable material termed 

pecial nuclear material in the 
new act, has been restored to the 
patent tem He added that thi 
developm«e nt along with other provi 
sions of the act makes it possible for 
private enterprise, pursuant to a licens 
ing tem administered hb the 
Atomic Energy Commission, to invest 
in and to own and operate facilities in 
the field of production of pecial 


uclear material and of power 
Investment Problem 


Speaking on thi ubject, Armand 
G. Erpf of Carl M. Loeb, Rhoades & 
Co. suggested that the following curl 
or restraints are in order 

When speaking ol atom 
energy and its possible future applica 
tions, scientist hould heavily em 
phasize the uncertain time factor 

In preparing annual reporis 


betra 


industrialist hould, without 


ing secret give some idea as to the 
amount of mone ind number of men 
involved in atomic en y program 
together with the prosy for making 
an economic return 

} The AEG hould decide how 
much can be told about the purel 
financial aspect i atomic energy 
He pointed out that the financial con 
munity knows little if anything about 
the technicalities of the chemical or 
electronics industr et it has ade 
quate yardsticks by which to judge 


t Industr ee lhead 


W. E. Kingston o! lvania Electric 
Products Inc. pointed out that his 
company 1s in the nuclear fuel and 
reactor component business and is 
continuing to make available complete 
“out-of-pile service to reactor de 
signers, constructor ind operators 
Although great strides have been made 
in the past several years in improve 
ment of fuel materials and methods of 
fabrication and assembly of fuel el 
ments, Mr. Kingston expressed the 
belief that the field of reactor materials 
is and will continue to be one of the 
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reatest limiting 4 ing 
nuclear power Yet he ident 
hat advances will be tting 
A t nuclear ener n i 
eality within five 
Continuing the discussior { what 
lustry foresees, Eugene B. Hotch- 
kiss of Vitro Cory erica paid 
tribute to the Atomi ene Com 
ion and it predece Man 
ittan District, for se ittern 
! cooperating with private industry 
hat is contributing t 1 smooth 
transition to a civiliar mic in 
lustry Hi compa whicl ac 
imulated on the ord man 
ear ol experience in the rse ol 
ernment mtract t cc ap 
ication 1S interT te field of 
ctor process ! radio 
ict e waste di i t field 
{ the design and engineer power 
reactor installats 
John W. Landis I k & 
Vileox Co reported that ryaniza 
n is devoting a sigi rtion 
its facilities and re irces t tom 
energ work Alth the new 
At ic Ener Act ha ent 
elect ind admunistr e1 
mene it 1 il eT ht 
lirection, and proper lu 
I hould result ‘ 





COMBUSTION 
ENGINEER 


Well known national manufacture: 
with multi-plant operations has open 


ing for a graduate engineer with 


SPECIALIZED EXPERIENCE IN 
COMBUSTION ENGINEERING 


Will be on the staff of the Vice Presi 
dent of Manufacturing. Proven ex 
perience of efficient operation in in 
dustrial and process mbustion 
including boilers, rotary kilns, and 
direct heat air drying kilns neces 
sary Must be familiar wit Jas 
coal, oil, and instrumentation 


Position will 


cago headquarters 

require some travel t ompany 
plants, instructing in mbustion 
efficiency In replying, please 


state age, education, experience, and 


salary requirement Write Com 
bustion Publishing Cx In Box 


200, 200 Madison Ave., New York 
16, N.Y 
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action that will return mor f T 
atomic energy realm to free enterprise 


Mr. Landis expressed the 


within the next ear his company 
would be prepared to quote firm 
on four types of reactor ind he pre 
dicted that under the recent hare 


the-expense proposal’ of Dr. L. R 
Hafstad, AEC 


four or five companies will 


director of reactor de 
velopment 


initiate power reactor projects within 


the next two vear Over approxi 
mately the same period he predicted 
that on the order of twenty research 
and/or package power reactor proj 


ects will be started in thi 


With respect to industr ictivil 


counts 


in the field of international atomic 
energy, John R. Menke of Nuclear 
Development Associates, In« tated 


that peacetime atomic power, as an 


instrument of foreign poli has a 
good will value almost without equal 


Che world market for power reactor 


can be divided into the industrializec 
nations which are relative! hort o1 
fossil fuels and those nations in the 


less developed areas having high fuel 
costs Mr Menke 


the industrialized group 1 


pointed out that 
richer in 
tec hnolog ind cal ital and 3 capable 
of building and operating its reactor 


with little | issistance On the 





A 
LONG ARM 
FROM THE 

BOILER ROOM 
STOCKPILES 
AND 
RECLAIMS 
COAL 


tt the #. 9. Heinz Chambersburg Plant... 


other hand, the le cle veloped coun 


tries require that means be found to 


export not only technology but also 


the capil il to pa r the new assets 


Concluding the discussion of the 
meaning of the new atomic law to 
industry, Arthur V. Peterson of Ameri 
can Machine & Foundry Co. stated 
that the Act of 1954 clears away many 
of the imponderable questions facing 


i company entering the atomic energy 


field 


through the establishment of 


It provides a basis for planning 
basi 


rules under which it is possible to for 


mulate programs for analysis and con 


ideration by company management 


He expressed the belief that as more 


companies become interested and more 


men and money are invested, new 


itomic developments and application 
will grow at an accelerating rate Mr 
Peterson outlhned his own compan 


five-year program, beginning with the 


establishment of an atomic ener; 


group in 1953 and progressing on to 
research reactor mall package rea 
tor ind work on equipment and 
echanisms for large power reactor 

Che full proceedings of the meeti 

ulable by the Atom 
Industrial Forum, In¢ 4) Madison 


\ve New York 16. at $5.00 per coy 


will be made ay 


to non-member ind tree to member 








This labor saving coal storage installation allows a fireman at 


H. J. Heinz’s Chambersburg plant 


without leaving the boiler room 
With a Sauerman roller-bearing hoist 
located directly beneath him, he con- 
trols the operation from the hoist house 
by means of reach rods connected by 
levers to the load and backhaul drums 
The scraper is shifted by moving a tail 
block to another ring on the bridle cable 
When stockpiling, coal is built pro 
gressively outward from the initial pile, 
which is created by an inclined con- 
veyor. The Crescent Scraper bucket 
automatically ‘‘layers-in’’ the coal to pre 
yent voids which form dangerous air 
pockets or flues. This compact piling 


te SAUERMAN BROS., Inc. 


550 S. Clinton St. 


to stock out or reclaim coal 
means good protection against spon 
taneous combustion 

Sauerman scraper storage is economi 
cal storage. Maintenance costs are low 
You eliminate the power cost involved 
in moving heavy machinery around the 
storage area Only the steel plate 
bucket and wire rope contact the coal 
One employee, available at all times to 
perform other duties, controls the Sauer 
man machine from a sale location over 
looking the stockpile 

Write for Catalog D, COAL STORAGE 

SCRAPERS, 28 pages of job photos and detailed 
information. 





Chicago 7, IIlinois 
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Mlustrated is TYPE EMD 
Single Stage Blower (1) 
Fully enclosed motor (2 
Air straightening vanes 
(3) Axial flow airfoil fan 
wheel mounted directly 
on motor shalt. (4) Blower 
mounted at this flange 

no other support need 
od. (8) Voltrol Vanes. (6 
Lever for capacity regu 
bation. (7) Voltrol vane 


control mechanism 


Ss A nniversary Factories: Linden, N.J. and Montreal, Can. 


SINGLE STAGE and 
TWO-STAGE 
MOTOR-DRIVEN 


FORCED DRAFT BLOWERS 


WING Motor-Driven, Forced Draft Blowers are the result of 
years of pioneering with the airfoil design of the axia!-flow fan 
Each part of the Wing Blower is made to produce and control 
the air flow into the furnace for maximum firing efficiency. 
Sturdy construction, compact design, quiet performance, Voltrol 
Vanes, (permitting capacity regulation down to 10% of max.) 
plus low installation cost—are features of Wing Motor-Driven 
Blowers. Write for Builetin SW-la. 


L..J. Wing Mfy.Co. 


54 Vreeland Mills Road 
Linden, New Jersey 


Business Notes 


[he Power Plant Service Division 
of Magnus Chemical Co., Inc. ha 
been appointed sole distributor for 
rhiodene, a new substitute for starch 
indicator solution developed in Eng 
land A fe w tenths ol a gram added 
to an iodine titration serves as well 
is a milliliter of starch solution 

The Lunkenheimer Co., Cincin 
nati, Ohio, have embarked on a pro 
gram of expansion and consolidation 
All manufacturing operation accord 
ing to its president, P. M. Arnall, will 
be consolidated at the compan 
Fairmount plant at Cincinnati rhis 
consolidation will necessitate an ex 
pansion of the Fairmount plant facili 
tie 

American Society of Mechanical 
Engineers recently established a Nu 
clear Engineering Committee to co 
ordinate the Society activitie 
those areas of mechanical engineering 
where a knowledge of nuclear physi 
is essential. Such areas include core 
design shielding waste handlin 
fuels and fuel fabrication, radiation 
effect, special equipment and opera 
tion of nuclear power plant Albert 
C, Pasini, assistant general supt. of 
production, Detroit Edison Co., is it 
chairman 

Battelle Institute, Columbus, Ohio 
announced plans for a $1,535,000 ex 
pansion of its nuclear-energy research 
facilities rhe new facilits would 
erve for enlargements of the Insti 
tute contract research for industr 
and government in_ the 
energy field Construction of ; 
clear reactor i reactor de elopment 
laborator and a nuclear fuels labora 
tory is scheduled to begin short! 
The laboratories will be located on a 
{97-acre tract of land near Jefferson 
Ohio, fifteen miles west of downtown 
Columbu according to Dr. Clyde 
Williams, Battelle president 


PETER F. LOFTUS 
CORPORATION 


Engineering and Architec- 
tural Consultants and 
Designers 





First National Bank Bidg., 
Pittsburgh 22, Pennsylvania 


Cable Address— 
“LOFTUS = Pittsburgh"’ 
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Lewis L. Strauss, chairman, Atomic 
Energy Commission, made public the 
authorization of a nine mpany nu 
clear power study group known as the 
Rocky Mountair Nuclear Power 
Study Group. Thi idy group, the 
ixteenth currently author ( ;com 

sed of Arizona Publi rvice Co 

rvice Fluor ry Idaho 
\ and 

Petro 

0 ol 

Utal 


General Electric Co 

ited $3,500,000 tur é elop 
at Si ectat Both 

pre 1 ections ol 

turbines will under develop 

and in addition generator fan 
hydroger eal turbi team seals 
ul pumps, bearings and ur bine 


ymponents will rece1 


Sargent & Lundy Co. h been 
elected as architect-engine or the 
of the ] xperimet il Bouling 
Reactor 1c n 1 the Ar 

gonne National Laborator Allis- 
Chalmers Mfg. Co. ha t osen to 
design, develop, construct and install 
the power generation, | t ister, 
ind special equipment | power 


cle 


The St. Clair Powe nt of the 
Detroit Edison Co. wit! 


of 625,000 kw was dedi din a cere 


ipability 


mony before an audien f about 
100 rhis station, ind larg 
est of the system nt was de 
to offset 


high fuel prices and its fuel consump 


igned for impro ed efficier 


tion will run about three-quarters of a 


pound ol coal per kwhr 


Over four hundred exhibitors have 
lined up displays for the Jan. 24-28 
12th International Heating and Ven- 
tilating Exposition, to be held at the 
Commercial Museum and mnvention 
Hall, Philadelphia, with the tannual 
meeting of it ponsor, the merican 
Society of Heating and ntilating 
I nygineers These exhi I] 


the full range of the 


secretar of the 
McKay ordered three 
technicians to proce 
is of October 28 t 
igainst the smog met 
iction followed a request 

or Goodwin J]. Knight 

Louis C. McCabe 
Bureau's fuels and exp! 
ind earlier directo 
County air pollutio: 
John F. Barkley, chief e] 
fuels utilization dept | 
Lorey chief f fuel 
Pittsburgh will confer 
with Governor Knight 
mittee 
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FOR LOWEST 


HEAD LOSS IN 


FLUID METERING 


The Gevldle . 


FLOW TUBE 


*GEN-TIL[LY 


WHERE HEAD LOSS IS IMPORTANT...The 
Gentile Flow Tube can be designed to pro- 
duce a measurable differential with lowest 


permanent pressure loss of any head meter, 


ACCURACY... Differential is produced 
from points of equal cross-sectional area. 
Furnished with head capacity curves, and 
guaranteed for exceptional accuracy when 
used with any standard indicating, record- 
ing or integrating meter. 


REVERSIBILITY When the flow is re- 
versed, the differential is reversed. Permits 
metering reverse flow at lowest possible 


equipment cost. 


LOW INSTALLED COST... Average length 
is only 1% times the pipe diameter, and 
straight runs entering and follow- j 
ing are not required unless in comin 
stalled near throttling valves or 15 j 


regulators. 


Write for Bulletin FT-101 or specific recommendations 


FOSTER ENGINEERING COMPANY 


635 LEHIGH AVENUE 


AUTOMATIC VALVES 


SAFETY VALVES 


UNION, N. J. 


FLOW TUBES 


Modern Design fo ie 


MODERN COAL 


The Fairmont Coal Bureau has made available to consulting engi- 


neers and equipment manufacturers a TYPICAL DESIGN for the 


small industrial steam plant. 


Prepared as a guide to good engi 


neering it achieves maximum economy of investment and engineering 


costs, while featuring: 





@ Fuel flexibility 
@ High efficiency 
@ Low fuel costs 
@ Minimum labor requirements 


@ Cleanliness, Automaticity, Reliability 


Fairmont Pittsburgh Seam Coal is the MODERN COAL Enormous reserves and 


inherently favorable mining conditions guarantee ample supply and low production 


cost Modern mining and preparation facilities assure uniform quality 


Fairmont Coal Bureau engineers are freely available to help you solve fuel and 


combustion problems. Write for Technical Reference Bulletins and other valuable 


publications. 


FAIRMONT COAL BUREAU 


Dept. NC, 122 East 42nd St., New York 17, N. Y. 





NEW CATALOGS 
AND BULLETINS 


Any of these may be secured by writing Combustion Publishing 


ompat 10) Madison 


Skip Hoists 


vewly completed f}- page 
letin N 110, by the C. O 
OW (0 hows ecence 
operation of the 
feed loading wate capacitl 
urious sized bucket n iriou 
lifts at iriou peed ind describ 
homt engine heave 


counterweight 


Water Treatment 


‘ Bulletin 
leased b the P 
describes two organi 
tan and Paleonate, re 
derived from redwood bar 
be ellective i dispersiny 
replacements for phenol 
other tannin Most 
matter in the bulletin 
trial proce ippheation 


Gas Reformer 


Bulletin E- pave description 
of the Koppert Ime Kopper 
Hasche reforming furnace ive cle 
tails of a proc product inter 


changeable gases at low t Phe unit 


; 


i iid to answer the need for a depend 
able flexible meat of supplyin i 
replacement lor interrupted manu 


factured or 1 upplie 
feature of the 


in colo 


Valves and Gages 


ndensed « 
hb the yu 
covet pract« il 
the manulact 
ind il ‘ vill i 
thon { the pertu 


two 


Welding Book 


he latest developme: 
of welding aluminum 
recent! released styl 
Welding Alcoa Alun 
from Aluminum ¢ 
to raph 
the text t 


ind drawu 
illustrate 


methods for weldins 


all the 
dluminun 
include torch welding 


istance welding and pre 


72 


Avenue, New York 16. N.Y 


pecial attention 18 given t election of 


welding method, performance of weld 


ind control of welding qualit 


Variable Speed Drive 


Catalog M-543 of the Reeve Pulley 
Co. describes in 24 pages the compan 

design of fractional horsepower 

Motodrive rhe 


operating 


y ari Speed ‘ italog 


outline the feature give 
list prices of all unit controls and 
modification It is available in 
ind «hp capacities in 
ratios of 2 through 10 
total of 112 different assembli 
available rhe new unit come 
ertical horizontal ind } »-deyree 
model ill described in the catalogs 


ind at speeds of from 3 to 4660 rpm 


Plug Valve Actuators 


Ledeen Mi Co. has released an 

page bulletin, No. 3020, on plug-valve 
wctuator his bulletin describes tan 
dem type actuators for valves requiring 
relatively high torques to operate and 
new floating-bar actuators for use on 
operating 


valve requiring lower 


torque Selection table { pical appli 


cations, dimensions and weights, variou 


mounting possibiliti complete the 


publheation 


Steam Condensers 


Design ind enyineerin feature DI 
Allis-Chalmers Mig. Co. condensers for 
pe of application in sizes from 

5,000-sq ft make up the sub 

Bulletin 
ulabl 


Illustrations are furnished « le man 


ject matter f the 24-pagee 
19B 7987 recentl mace 
ty conventional, sin 
twin inlet--manufactured 
pal inne ketche how 
major feature f the multi 
condenser 

Backwash tem fo gle 
frat condenser ur-removal ¢ 
pecifically designed for steam 

including 


ine 


ire 
purtip fi 


desi 


Solenoid Valves 


new 4-page bulletin, M-500, « 


design and performance character 


the Eclipse Fuel Engineerin; 

Ce DO line of diaphragm-operated 
olenoid valves, has recently been re 
leased. It contains photographs, line 
drawings, specifications and tables for 
the six pipe size r, 

and 1'/»in.—1in which 
are made up 
Specification cover valve 
control and cycling operation on equity 
ment using air, oil, water, refrigerant 
natural, manufactured and butane, and 
propane gases 


Dynamometer Systems 


4 revised 12-page Bulletin, GEA 
5923A, of the General 
tells how the company’s dc dynamom 


Electric Lo 


etet tems can be used for testing 
internal combustion engine tran 


mission torque converters pumps 
electric motors and compressor 
the system 


Data are provided on 


wide speed and torque range abilit 


Pumps 


rhe hea dut cradle-mounted 
unit centrifugal pump 
keted by the Warren Steam Pump Co 
Inc. is the subject of the 4-page Bul 
letin 247 recently released by the manu 


assembly mar 


facturer It includes basic design and 


construction features sectional and 


external views, composite dimension 


ind material specifications 


Motor Pulleys 


Reeves Pulley Co. have covered the 
complete redesign of their standard 
Vari-Speed motor pulleys w 
their 24-page catalog V-545 Phe 
design engineered for the new NEMA 
frame motors, but also usable with old 
NEMA motor 


ranging from ' to 15-hp and in speed 


line of 


comes in eight size 


ratio great as 4 l 
Lhish issem blic 


have been mace 


for each hp ratu 


maller and a new 
threaded spiral groove lubrication 

tem has been installed that permit 
rhe catalo 


de tail 


lubrication at one point 
offers descriptions and supple 


of these new feature 


Steam Turbines 


lopment of the steam turbine 


re is originally described 
of articlh by R. ¢ Aller 
the Allis-Chalmer 

has been collected in the 


publication Steam Turbine 


}RS145, and 1 ival 


Chalmer Mi 


Needle Valves 


and operating character 
yoro Co. line of needle 
the material in the re 


bulletit A-1 ivailabl 
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from the manufact 

lor applications requirit 

trol of low rates of flow the lletin gi 

a table of nominal 1 cle with cor 

responding alve hcient and 

characteristic curve how er cent 

of maximum flow in relation to per cent 

of total lift Formula 1 instruc 
for calculating the size itable 


are included 


Industrial Television 


Phe Diamond Power Specialty ¢ orp s 
tilivue a closed-circuit industrial 
television camera, is described in the 
t-page bulletin No ‘ t tt the 
vice’s distributor, Graybar Electric 
Cx 


Phe series 400 U tilivue 


used with a Video monit 

rV receiver and can 

channel from 2 to 6 

power supply are built 

with no separate power multi 
onductor cable needed 


Electrolytic Conductivity 


Portable electrolvti ond 
dicators for measuring th 
condensate ot iriou ther solutions 
make up Data Sheet E-9 ! v avail 
ible from Leeds & Northru Pho 
tographs and circuit diagrams illustrate 
he design and operati eatures of 
each instrument pecilications for 
both indicators and recommended cells 
are li ted 


Water Treatment 


\r easy-to-read eles 


duction to the advantage 

treatment characterize 

folder Primar Water i 
released by the Hall Lab t Ime 
rhe folder mentions tl ’ of 
treatment available ind =the tential 
trouble makers which untr 

can introduce toa | lant 


Mechanica! Drive Turbines 


Cutaway chemati 
photos of the mechanical 
bine Type DP, rated fron 
ind 1000 to 6500 rpn I ipplied in 
the General Electric ( pave bul 
letin, GEA-4955B, de ! 1! th la 

f equipment Special design features 
is well as applications for pur com 
pressor fan blower nd si lar de 


ilso appear 


Unit Heaters 


Bulletin 7517 recent! 
\merican Blower Cor 
iS pages the latest desi f their 
Venturafin unit heater itur of 
the design, general engineering data 
capactt table and pip a ms are 
imong the pertinent da furnished 
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Gage reading at 
eye-height any rea- 
sonable distance 
from drum 


Easy to read, like 
conventional gage 


Iluminated green 
fluid gives sharp 
clear indication 


te 
Panel-mounted 
EYE-HYE 


Write for full data 
on EYE-HYE —tell 
us working pres- 
sure and control 
location 


Simple, manometer 
principle, no com- 
plicated working 
parts 


Easy to install, 
practically no 
maintenance 


Models for all pres- 
sures, from O to 
2000 pounds 





Wall-mounted 
EYE-HYE 





Complete line of 
Water Columns, 
Gages and other 
trim for all working 
steam pressures. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohie 


Reliance EY i. HYE | 


Remote Reading Gage 


Aa 


hydrostear - ds ke ass gage 





Consultant Service 


Assocate 
picture the 
orgamzatiwort 
the continent 


the yi hiest the 


Industrial Fans 


A 4-page bulletin, No. 702, released 
by the Clarage Fan Co. descrilx the 
company new XL industrial fans 
The design emplo three interchange 
ible wheels, each with radial blace 
ind is available in two broad rang 
classification 

The bulletin describ 


comprising the two size range 


the element 
picture 
the wheel construction, deseril nne 
of the fabrication features and present 
tables on general data as well a peciii 
miormation on pertorman other 


than standard nditio 


Supercharged Cooling 


Prowre Report upercharved 
Cooling Toda 


S168. of the Allis Chalmer Mig. Co. i 


publication No. 05K 


the three-year experrence record in 
upercharged internal conductor cooling 
enerators that origi 
irticle b | | 


Yot issue 


of steam turbine 
nall appeared i itl 
hKosenberg in the first quartet 

Lilis-C halmer llectrical Renew 
The report points out that while super 
charged cooling ts best wuited for 4000 


rom units because of the favorabl 


blower speed it ma eventuall be 
idapted low SUT ptt eneratofr 1 


we il 


Industrial Products 


A 48- page 
ucts catalog Your 


complete industrial prod 
Brake 


shoe Products,"’ the first in the histor 


(Gjuide | 


of American Brake Shoe Co., illustrat 


representative parts produced by eleven 


divisions of the company and detail 


physical propertic or characterist« 


Sections are furnished on ferrous, non 


ferrous casting bear material 


product air 


dredyue 


intered metal weldin 


compressor industrial and 


pump 


Pressure Recorders 


Bulletin ¢ 
page pre entation 


measurifi ele 


new line of pressure 
ments designed for direct measurement 
remot transmission and iutomatn 
control An 


how to select the 


application chart shows 


measuring clement 
and gives the wide choice of material 
ivailable The high pressure helical 
for pressures to 80,000 psi, as well as the 
diaphragm, bellows, spiral and standard 


helical covering ranges from 10 in. w 
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DOLLAR’S WORTH 


VITRALLOY permits saving 
ana re-use of more degrees 
of heat from five-gas than 
possible with plain steel 


noes 


VITRALLOY 
PREHEATER TUBES 


What power engineer wouldn't 
like to have up to a 17% gain 
in heat transfer efficiency? 
Authentic and scientific labo- 
ratory tests say Barrows Pre- 
heater VITRALLOY Tubes 
(boro-silicate compound fused 
to base metal) make it possi- 
ble. Wall thicknesses of both 
specimens tested (VITRALLOY 
and ordinary steel tubes) were 
identical. VITRALLOY also 
means no corrosion—there- 
fore less clogging; fly ash 
deposits easily flushed with 
hot water. VITRALLOY cuts 
down-time and maintenance 
costs . . . up-grades boiler 
efficiency. 


‘ 
ott 


of 
The problem sry from 0 
» vary 
and ogee nother el 
at 10 
powe! pia he con pie 
ye »reheatel 
¥ 4 Barrow wee and 
story V' * bes 
VITRALY yt ‘on Of 
work with YX fy 
them t0 a 
own operatio® 


te 


us 


needs 


the 
write 


BARROW' 


PORCELAIN ENAMA CO 


AN i a SCiMRA #10 


- : iw 4606 


Cathodic Protection 


ference work on the mitigation 
sion of underground and ub 


ved metal structure ipphcatior 

in improved current cathodic pro 
tection tem wa the aim of the 
National Carbon Co. in publishing the 


new nage booklet, Catalog Section 
»-H500 The booklet contains inf 

mation on the t of corrosio: the 
econom of cathodic protectior il 
tallation details a 


ind tabulation of n 


vell as design note 


iterial requirement 


Boiler Controls 


Ihe 4-page bulletin, 54-10SS-239 
the Ha 
tions for the full 


Corporation give pecilica 
ill electri 


control for 


iutomet« 
type packaged 
boiler \ 


drawing shows a typical packaged cor 


metering 
hop-assembled schematic 
trol tem for a combination ga 


oil-fired boiler 


Valve Operators 


\ complete, new 21-page catalog 
val | opeta 
tors and particularly the latest valve 
control for large or small valves as well 


operational details and illu 


L-54, describes Limitorque 


is showing 


trations 


Gravity Filters 


speciiications, operating imstructior 


ind characterists outline dimension 


ind typical illustration photograph 


supply considerable data in the 24-page 
539B, put out by the 


filters Ihe 


bulletin, No 
Permutit Co. on gravity 
bulletin shows a complete line includin, 


filter accessories—manually operated 


semi-autumatic and automatic—nclud 
ing operating tables, rate of flow « 


troller and tape 


Hand Tachometers 


hand tachometers, now 
Metron 
ment Co. form the subject matter of the 
Bulletin No O03 Thi 


device has three separ; ite ranges on the 


New >In 
manufactured by the Instru 


compan 


one instrument and only one range ap 
from on 
} 


pears at a time \ change 
range to another is accomplished 


flipping a switch 


Temperature Regulators 


Bulletin S-6, re 
Automatic Cor 
describes the manufacturer 


age catalog 
leased by the Lawler 
tro In 
tvp » 
regulator 


thermostatic temperature 
Che catalog explains where 
ind when to use direct-acting, reverse 
acting and three-way thermostatic tem 


perature regulators and lists typical 
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iddition 


t use 


H)-page 

} em 

mb mdex 

full line 

w the 

ections 

itions 

Chese include ror Xal I and 
rockets for t i el ting and 

wer? transm1 wT I ‘ ir ur 

| net lo ed 
with 


mished t 
ear drive 
the difi ! for ered 
ighout 


product 


pH Bulletin 


Complete instrumentat for pH 


neasurement and automatic control 
mstitute the 
tol Ce 


1 photo 


eTave til 
bulletin ©O 
tallatio 
ire given Further, mi 
upphed on the 
pH ten 


ompone! 


1 complet 


Gaskets 


a eT 1 lu trated 


bulletin How Flang irface Fin 
he Affect 
Performance 
Manville 
flange surface finishe 1 
i gasket Phe 
has been authored by |. V \xelson and 
H. Dunkle, both pecialist gasket 


ti 


(Gasket lit and 
ished by 
discu f 


wraph 


oTrmance 


development and applica 


Valve Tips 


lechnical 
Kdward Valve 
illustrates data gathere: 
pan laboratori 
installation ind 
pomts covered are 
valve trim, therm 
ilve material 
for throttling 
lubricants for 

ind the Wa 


at high temperature 
Filming Amines 


titled 
hithntor 


Y amine 
reduction i 


1 this protectior 
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lee 
OIL BURNERS 


haue these 


7 ADVANTAGES 
io coal 


They may be installed in practically al 
types of pulverized coal burners, with 
these seven important advantages: 


@ They worm up cold furnaces 
They ignite pulverized coal—safely 


They assure continuous operation 
in case coal system fails 


They provide efficient and sale 
operation on bank and at low loads 


They respond almost instantly to 
sudden load changes 


They permit operation with oil or 
coal — whichever is available and 
lowest in cost per BTU. 


All capacities of steam, air or me- 
chanical-atomizing types are inter 
changeable 


The foregoing are only a few of the reasons 
why Enco oil-burners have been bought 
by a long list of leading industrial firms. 
Details of how Enco oil-burners can be 
adapted to your present pulverized coal 
burners will be gladly supplied — without 
obligation. Write The Engineer Company. 
75 West St., New York, N. Y. 


b Ad 
J 


nee Hee 


Combination coal hy 
end oil burner 
(Steam or air 
atomizing type) 


Combination coal and oil burner 
(Mechanical atomizing type) 


| 
| 


Turbine Oil Conditioner 


\ line of oil conditioners with capaci 
ties from gal per hr has been 
developed by the U. S. Hoffman Ma 
and bulletin A-(85 has 


Hi to WOO) 


chinery Corp now 


been released to describe this equip 


ment and analyze how it meets the 


problem of conditioning turbine oil 


Metering Tube 


bulletin 


Provi 


The l6-page engineering 
15-L3, published by Builder 
dence, Inc. on its Dall Flow 
hort differential-pro 


Dube 
describes a new 
vice that 1 aid t 
of head 


ducing metering cde 


have the lowest permanent lo 


of any known velocity-imecreasing dif 


ferential producer rhe bulletin give 
information on recovery characterist« 


applications, range, flow for 


length 


accuracy 


mula, laying ind working pre 


ure of the device 


Refractory Concrete 


booklet entitled 


Manual now 


\ basi 
Refractor 


lt page 

Concrete 
from the Lumnite D1 of 
Atlas 


that can withstand 


available 


the Universal Cement Co. ce 


scribes a material 


temperatures of 2600 F and more 


Recommended practices on mixing and 


placing relractory concrete are ad 


anced In addition sections are cde 
oted to the 


relractory 


pecial properties of the 


concrTet« ayyvTeyat retrac 


tory insulating concrete and structural 


designs 


Cast Stainless Alloys 


Institute, technical 


foundrs ha 


The Alloy Casting 
association of high alloy 
heets cover 
popu 


oTrrosion 


just publi hed a set of data 
ill the 


used for 


ing the properties of more 
allo 


casting The 


lar yrack ol 
publication 
heet ce 


resistant 


consists of thirteen data crib 


ing each of the cast corrosion resistant 
bound under one covert 


heet list 


yrades and i 


Each data chemical compo 


itions, physical properties, mechanical 


properties and a discussion of desigt 


consideration 


Water-Cooled Television Lens 


\ special bulletin release, Catalo 
E.52, b the Radw ¢ 
cTibe its new 
Material i 


tallation and spec 


orporation 
wled 


furnished 


America de water 


television len 
on the application, m 


fications of the lens and its companiwr 


industrial television camera \ sche 


matic drawing of a typical installation 


and a photograph of a lens mounting are 


included 


Transmission Belt 


os-Manhattan, Inc. ha 
ented their new concept ol belt 





drive im a 
Ihe ce 


the Poly-\ 


HH455 


Lransmission 


new brochurs wn 


characterist« of the single, endles 
belt 


explained and fourteen specific advan 


with molded lengthwise ribs are 


taye listed 


Water Testing 


. yulletin lesting 
kquipment for Control Water Anal 

‘ released by W. H. & L. D. Betz 
wud 


new . page 


Co., has been designed im the 


election of 
It describ« 


water ts equipment 


the compan complet 
titration test stand test 


ilkalinit 


material 


line of 
for hardne chloride 


fites and othe pecihe 


ductanes measurin device colori 


metric comparator photometers for 


water inal 4 


Boiler Baffles 


modern boiler 
Bulletu 


meer Lo 


latest data on 
feature the 
just wsued by the Ling 


thirt 


Lhe 
ball 
KW-54 
More 


ire shown 


new 2)-page 


than boiuer-setting plan 


inalysis of how each 


baffled to meet 


with an 
wrangement of tubes 1 


peciiic boiler design 


m each case, the 
I he 


boiler construction 


material given covers every basi 


ind numerou iia 
tions of each design 


Steam Turbine Trends 


of close 
turbine for 


like the ce 


ompound 


lrend elopment 


cToe ‘ 


coupled 


large capability application the rapid 


ulabl YHOOU-rpm 


mcTrease in ize ol a 


tandem machine ind the widespread 
ippheation of reheat for improved tur 
ubject of the 
boda 
Purbine ay 
Allis-Chalmer 


material i 1 rey 


bine performance are the 


pubheation, OSRS1LS2 lrend 
tilable on 
Mfg. Co 


from the 


and Tomorrow 


request trom 


Phi 
UE 


rint 


Chalmers llectrical Revieu 


Liquid Level Gages 


Catalog No, 246, lerguson 
detail the 


\ payee 


\ puye 
& Valve Co., cove iT 
standard type f the 
cale and float 


three manufac 


turer convex cale re 


mote reading wage Feature up 


plied embrace design and construction 


product descriptior ind chematu 


is well as illustrations of typical instal 


lation 


Bonding Mortar 


Iwo types of high-temperature, cold 


setting bonding mortar Harwaco 


Bond 
in two bulletins 
the 


Phermolith are described 
of the 
Harbison-Walker Re 


consist ol 


and 


ame name made 


available by 
fractori Co Harwaco 
alumina minerals and 


Ther 


ground chrome 


hard calcined high 


plastic bonding constituents whik 


molith is made of finely 


ore, chermecal binder und a plasticizer 


76 


se ff feeeee#eeese. 


DIAMOND 
“MULTI-PORT” 


Bi-Color Gauge 


FLANGES ELIMINATE END 
STEMS ANG STUFFING BOXES 


a— saiaten Renuy Foe 
LEXIBILITY 
EXPANSION 


a = 


a Se 


40 got 


- ln a 
wo ol goutss % 
r\ 


E 


WELDED CONSTRUCTION ASSURES 
MANENT TIGHTNESS 


“MULTI-PORT" Advantages: 


(}) “Bi-Color” principle shows 
red and water green 

(2) Small round ports instead of long 
glass strips 

(3) “Hi-Lite” iluminater for improved 
visibility 
Simplified high-pressure construction 


steam 


Maximum thermal stability for rapid 
starting 
(6) Easy, inexpensive maintenance 
in place 
(7) Direct reading . basic reference 
gauge 
Multi-Port” 
a four-year 


de- 
period and 


The been 
veloped over 
hos been successful high 
pressure operation for then 18 
months in several leading central station 
plants. For additional information, write 
1174 use the 


goavge hos 


in continvous 


more 


for new Bulletin 
coupon below 
| ee 


| Diamonp p 


ee 


ower 
LANCASTER, ong *'AtTY CORP. 


PI 
*8e send me without obligation 
« 


! 

| 

! 

copy of i 
pre ~~ Bulletin No 1174 ex. 
ii "9 Me advantages of the Di 
MULTI-PORT” Bi-Color G “4 
auge 

! 

| 
! 
L 


NAME 
COMPaNy 
ADORESS 


DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO 
Linuted Winds« 


Strainers and Relief Valves 


Edward Valves 
rele 


4 atalog Section 12-1 
publication on 
also 


bonnet 


Inc., 18 an S-page 


valves and straimers and include 


igned union straimers 


) 


from |'/, to 2-in 
and installation 


newly de 
im s1z¢ Dimension 
design detail ind maitr 


tenance tips are provided 


Proportioning Pump 


Hill 


compat 


AP-54 


cTibes the 


rhe 6-page, Bulletin 
McCanna Co., de 


new proporuioning 


’ with no 4 


pumy 


ing, high speed alve and «pulse 


flow 


Cooling Towers 

yaage publi 

1D-0.00 

tower construction and 

The ady 
method of 


Phe 


cation 


Fluor sO-y 
designated 4 


Cory in a 
explaims cooling 
application in detail antage 
of counterflow design 
water distribution, all « 
heathin; 


omponents sucl 


is framework driving 
inism from asin to tan tar 


co ered 


Product Catalog 


\ 4-page bulletin, No. 6210, briefl 


covers the ¢ water 


ochrane Corp. line of 


conditioning id special tic 
The bulletin 


ment 


equipment al 


lists the individual equi 


ile in identification 


booklets that wive de 


and pr 
number for other 
tailed data on the individual equipme: 


' 


Pressure Fillers 


\ well-documented bulletin 
225B, by Permutit Co. describes it 
filter then 
filter 
such as 
color 


line of pressure and Lect 
hese 
solid 


ind 


now remove ul 
dirt 


Speciicatior 


SOTIES 


pended turbidit 
iron oil 


/ 


operating characteristic outline di 


mensions and photograph are 


nished 


Tube Expanders 


Bulletin Y-38, an release b 
Elhott Co 


panders for 


s page 
shows a full line of tube ex 


condensers and heat ex 


data on how t 


and gives 


changer 
choose the proper expander for the jol 


it hand 


Surface Condensers 


{ 20-page publication LYBS20 


Proportioning of Surface Condensim 
Equipment the Allis-Chalmer 
Mfg. Co. gives the latest data and 


information on the opera 


technical 
and definitions of 
Factors 


ind selection of 


tion, nomenclature 


surface condensers enterin, 


into the proportioning 


surface condensers, formulas for calcu 


lating condenser performance, a 
table 


Variet 


of curves and are supplied 
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NEW EQUIPMENT 





Variable-Speed Drive 


\ complete redesign ts fractional 
Vari-Speed Motodrive 
ounced by the Reeve 
lumbus, Ind The nev 
. ind 
nges from 2:1 to 
ign 1s said to give a m 
available in different 
neet exact 


luded amon, 


ire horizontal ertical 
models and those with 
ertically down with 
1660 rpm 

added 


spiral vroove 


\ reported 
threaded 
tem It is said to assure 


erage of lubricant over 


Air Filter 


Foxboro Co., Foxbor re 
cently announced a new air filter ce 
signed to prevent dirt, oil, water and 
other foreign matter from entering pneu 
dilter 


{ it lop 


mat instruments Phe ew 
onsists of flour mayor elemer 
ap with supply and outlet connections 
i chamber with a drain cox« it the bot 
tom, a resin-impregnated filteri leeve 
a water baffle ie filter unrt 
m capacity, has a sun 
in., a filtering area 
iximum working pre 
ures about & 
air enter 
trikes a baffle 
enters the chamber, pass 
filter and leaves through the 
loisture drops to 
hamber and i 
own out through 
filter sleeve, of moisture-re 
lose, removes particles t 


COMBUST IO N—Novermber 1954 


Pipe Insulation 


Hot and cold piping from * , to 24-1n 
diam can now make use of the Gustin 
Bacon Mig. C Kansas Cit Mo 
Snap-On pipe insulation which is a one 
insulation of glas 


all chilled 


heated lines that 


piece molded-pips 


fibers It serve ind refrig 
erated lines and an 
do not exceed 350 I 

his product comes in 3- and 6-It 
length Small 
pipe sizes, up to 2-in, diam., use 3-It 


lengths Wall thicknesses ol 


uilable in sizes up 


depending on pipe size 


i 1 are ai\ 
to 12-1n. diam while | and $-in 
wall thicknesses are furnished for pipe 


Highlight 
is a reported K factor of 0.23 at 100 F 


an. diam feature 


mean temperature 


Power Relay 


The Autronic Type P2R power rela 
manufacturer, The 
Ohio, to 


is claimed b it 
Swartwout Co., Cleveland 
eliminate transmission lags character 


tic of all-pneumatic control system 


The new design is an electro-pneumati« 
with the 
Control. It 


output 


transducer designed to work 
manufacturer's Autron 
takes the electrical 


controller and converts it to an air-load 


from the 


ing pressure proportional to the electric 
uriable ire con 
oltage by the 
primary element transmitter and acted 


current Process 


verted into a small ac 


upon by a selective wide range of control 


actions 


Volt-Ammeter 


New  hook-on olt-ammetet the 
AK-5, believed to be the first 
automat cale 


with 
changing ha been 


developed by the General Electric 
Co's 


ment It is pocket 


meter ind instrument depart 
ize and designed 
to measure current ind oltage 
quick] ind = accuratel There are 
four ampere range AN/S0/ G00) am 
pere ind = three oltage 


150 /300/750 olt 


range 
without auxiliary 


equipment Measurements are with 
wccurac The desired 
range and scale is obtained | 


witch knob 


in 3 per cent 
turning 
the unit 


Water Column Gage 


(Over a lour-year period of de velop 


ment has been spent in perfecting the 
Multi-Port gage for water level indica 
tion in high pressure boilers up to 3000 
psi according to its maker, the Diamond 
Lancaster, Ohio 


Powet Specialt Corp 


Principal features are 1) very much 


wer maintenance because of simplicity 


of construction and rapid and easy re 


placement of the elements ’) vreater 


a a 


tabilit with 


mall, round port }) ea 


pressure and thermal 
handling 
ince gage only weighs about 58 Ib in 
cluding flange +) excellent readabilit 
brilliantly 


water; red 


ince port tand out as 
colored beacon yreen 1 
always where 


team; and water level | 


colors meet 


Pipe Strainers 


\ new line of cast, semi-steel, V-type 
pipe strainers recently announced by 
Armstrong Machine Work Three Riy 
er Mich., are for use in steam, air 
water, oil and gas lines at pressures to 


i 


PO) pst There are eight 174 trom 4 


throu in 


High Pressure Valves 
Newest 


control valve line 


addition to high pressure 
manufactured by 
the Annin Co., 6570 | 
Rad Lo Anvele 2 


eT Mu 4 valve lor 


Telegraph 

Calif i the 
pressure up to 
§,000 pst and temperatures up to 900 
F. Models are available for 


operation cylinder or manual ‘ 


motor 
come in siz in. and ,in. in a 
wide election of bod and trim ma 
terials in both offset globe and angl 
bod 


Gas Scrubber 


Liquid precipitating tach id 
Johnson-March 
Philadelphia, Pa., for installa 


low-cost housing of 


crubber de 
Corp 


ve loped hy 


tion im cinder 


block 


Comes 


concrete on fabricated teel 
that can handle 


capacitt 


m eight model 


high temperature ise in 
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‘ 


ranging from SOOO cfm to 60,000 cim dratilter features a disposable desi excitation is generated a high fre 
About 2 yal. of water per minute at cant cartridge and “‘O"’ ring seal con quen and then changed to dc b 

1) to 5O psi are needed per 1000 cim truction that eliminates any tools to bank of selenium recifiers Phe rotat 
The equipment is particular! uited remove or change the cartridge ing element of the ac exciter is adapt 


for tack dust from kil: roastet able to overhung mounting on most 


mixer mtermg plant and mnilar Strainer Trap 00 rpm generators thereby elimuinat 
ing case coupling ears and exciter 


industrial installatior } 
\ large model integral steam trap 
q bearing 


No. 882, has been added to the line of 
Armstrong Machine Works Three 

\utomats nal nergen River Mich It is said to cost less 
light, Medel upplied than a standard trap plus separate Y Large volume, standard production 


Emergency Light 
Centrifugal Blower 


Carpenter Mig. ¢ aston \ trainers and require less fittings to in centrifugal blower developed by the 
conforms to the latest Nation hire tall Ihe tainles steel strainer Air Appliance Diy I S. Hofiman 
Code and is fully UC approved The creen sets in the body casting at the Machinery Corp 05 Fourth Ave 

ylia jar (non-automotive typ bat bottom of the trap Internal parts of New York, N. \ emplo three in 


tery car ‘eliver 91 per cent of rated the trap itself are chrome steel and terchangeable impellers that permit a 


capacity after thirty minutes of actual taimle Model S8S2 ha horizontal factory assembly to give any air volume 
us There are external switches for nd opposite pipe connections of between 2000 and 9000 erm with pre 
quick testing ind ther witehe to 0 nm ize with capacit T I ; ure ranging trom 


control the batter charger and 1) to 2200 Ib per hr of cor or vacuum from 2 to | 

connect lampheads if the uni 

fi service Visible di loat h Liquid Level 

eter eliminate ut ' for | Excitation Systern 
Closed tank liquid level measur 


limbing 
An imductor alternator substituting ments either under a pressure ot 


ae oy for the usual de machine give wcuum, can be performed with a dil 
tirely new exciter system for ferential converter just announced 
\ small desiccant air and gas deh modernization of older generations or by the Industrial Di Minneapoli 
ned especially for isolated for (2) inclusion with new unit ac Honeywell Regulator Co Wayne & 
equipment ha recentl cording to Allis Chalmers Mfg. Co Windrin Aves., Philadelphia 44, Pa 
by Hankinson Cory Milwaukee |, Wis. The heart of the rhe imstrument uses a pneumati 
Bld Janksville stem is the 360-cycle inductor gen balance, weigh-beam system readil 


drator desi, 
pneumat 
been ce eloped 
16 Chiltemore 
Rd... Pittsburgh 1 Rated at erator which has no winding com adjustable in the field for applicatior 
it OO pest and 7 the Deh mutator or | i" Power 1 from 0-14 to 0-200 in. of water 


crm 


WANTED 


a power plant man who wants 
to cash in on his experience 


Responsible, good-paying positions now 
open in established territories in the East and 
Middle West. Salary plus commission and 
expenses. Profit-sharing, group insurance, 
pension plan, paid vacations and sickness 
benefits 

If you have a practical, mechanical power 
plant operation background and are 40 or 
older, we'd like to tell you about how we will 


thoroughly train you as a 


SALES ENGINEER 
Deo you qualify? Are you interested? If so, then write 


or phone for a confidential interview. @ css er qnneene cians cua ecient tnd deliies te te Win eee 


Dearvbove FLEXIBLE COUPLINGS 


DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza 
Chicago 54, ill. « Phone: WHitehall 4-3273 
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At New Aurora 


Steam Electric Station... 


The four Allis-Chalmers pumps ot the Aurora Steam Elec- 
tric Station — installed two to a power unit are 6x6, 
9 stage, rated 475,000 Iibs/hr, 1035 gpm at a total dis 
chorge pressure of 1585 psig. Water temperature is 300 F 


Minnesota Power & Light Installs 
4 of these Highly Reliable Pumps 


— NEW 88,000-KW AURORA STEAM ELECTRIC 
PLANT at Aurora, Minn., is a model of mod- 
ern design and efficiency. Equipment was care- 
fully chosen for its ability to provide extra 
dependable, low-cost operation. 

On this basis Minnesota Power & Light Co. 
— working with its consulting engineers, 
EBASCO SERVICES INCORPORATED — 
bought four Allis-Chalmers barrel-type boiler 
feed pumps. 


WHAT ARE YOUR PUMP NEEDS? 
Whether you require boiler feed, condensate, 
circulating or other power plant pumps — a 


For detailed information, call your A-C district Office or write 


careful study will reveal why more and more 
utilities are specifying Allis-Chalmers. Check 
the design features, the operating advantages, 
the provisions that make a pump easier to 
maintain, or service. You, too, will find it pays 
to standardize on Allis-Chalmers Power Plant 
Pumps. 


ONE SOURCE FOR THE ENTIRE UNIT 
Allis-Chalmers can supply the complete unit 
of pump, motor and control — all of coordin- 
ated design and manufacture. And you get 
one responsibility, one reliable guarantee of 
satisfaction covering the whole unit. b-A407 


¢ 


Allis-Chalmers, Milwaukee 1, Wisconsin. Ask for bulletin 08B7899. 


ALLIS-CHALMERS 
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Now watch combustion conditions 
every minute of the day 


... with RCA 
Industrial TV 


With RCA's new water-cooled win- 
dow—you maintain continuous ob 
servation of flame conditions and ig 
nition—at the control panel —2A4 hours 
a day. High-detail picture eliminates 
the need for periodic observation of 


furnace and checking burneroperation 


Weater-cooled window can be in 
stalled at top of furnace to observe 
tangential firing—in side of furnace 
to observe direct firing. High-capacity 
blower and pump unit can serve two 


windows 


sitirttieintnrinstteiesheeaaielaiion 


Hess's THE ANSWER to continuous, low-maintenance, 
fail-safe observation of furnace conditions . . . high-detail 
RCA Industrial TV (ITV-5A) and the new RCA water- 
cooled window. 

By using a high-efficiency circulating system, RCA 
has reduced lens temperatures at the camera below 
120° F —for stable, dependable camera operation. 

The RCA Industrial TV water-cooled window is a 
reliable tool for use by your operators for continuous 
remote observation of combustion conditions. RCA 
now offers this new revolutionary equipment as a com- 
plete, engineered package to power plants—plus instal- 





lation and maintenance service 

FoR INFORMATION on RCA Industrial TV (Type 
ITV-5A), write Radio Corporation of America, Dept 
K-187, Building 15-1, Camden, New Jersey. 





INDUSTRIAL PRODUCTS 
RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DIVISION CAMDEN, N. J. 


t ® in Caneda: RCA VICTOR Company Limited, Montreal 
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Y 
Gretting profitable life from castings 


which must face heavy abrasive service 


is simple as A B K. 


ABK Metal castings stand up better and last 
longer because of carefully controlled 

metallic structure and specified hardness (500 to 700 
srinell). Because ABK Metal has those extra 
qualities that ordinary “abrasion resistant’’ metals 
lack, you can expect up to seven times greater 


service from ABK Metal castings. 


The extra life of ABK Metal castings saves you dollars 
both in replacement parts and labor 

cuts downtime, increases your operating efficiency. 

Let us show you how ABK Metal, an 

exclusive Brake Shoe product, can solve 


your abrasive wear problems. 


CHICAGO « HOUSTON «@ ST. LOUIS « SAN FRANCISCO « TOLEDO 


BRAKE SHOE AND CASTINGS DIVISION 


230 Park Avenue, New York 17, N. Y. 
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served by 
LIUNGSTROM 


Air Preheaters 








That’s the amount of new steam 
capacity, installed or on order since 
1946 alone, designed to utilize the 
economies available with the Ljungstrom 


Air Preheater. 


This total capacity includes nearly 
70% of all new central station boiler 
installations, as well as the major portion 
of industrial boilers in the over-250,000 


pound per hour range. 


The conclusion is obvious: Boiler users 
everywhere realize that the fuel-saving, 
performance-boosting abilities of the 

Ljungstrom make it the most economical 


heating surface on the modern boiler. 


Corporation 60 East 42nd Street, New York 17, N. Y 
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SUPEREX ... 


with the proved record 
for long service! 





What’s the best 


block insulation for 
I900F? 











The most widely used 
high temperature block 


insulation 
for over a quarter century... 











SU PEREX 
ture block insulation has long been in- 


high tempera- 


dustry’s No. 1 choice for service tem- 
peratures up to 1900I 
economies reduces fuel costs, cuts 
heat losses, keeps maintenance expense 
down, costs less to install and has long 


service life 


These are the reasons why 90 of 


the nation's hot blast stoves are Superex 
insulated ... and why the low cost open 
hearth steel producers use Superex in 
their regenerators 

Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to | 900F with 
negligible shrinkage 

Superex has been used with outstand- 
ing success in all types of industrial and 
metallurgical furnaces and ovens, sta- 
marine 


tionary and boilers, auxiliary 


ower slant equipment regenerators, 
i 1 


JOHNS MA ' 


It provides major 


kilns, roasters, high temperature mains, 
flues and stacks. 


Superex has all these 
important advantages... 
low thermal conductivity —Exceptionally 


(1900F) combined 
with excellent insulating value 


high heat resistance 


Light weight 


ft per in thickness 


Approximately 2 lb per sq 


Great physical strength 


tons pressure per sq ft are 


Approximate ly 6 
required to 


compress Superex in 


Long, efficient service life 
tains high insulating value indefinitely 


Superex main 


will not disintegrate in the service tor 


which it is recommended 


Fast, easy application 
with an ordinary knife or saw for fitting 


Superex may be cut 


around openings or to irregular surface 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 


installations 





—iyi 


PreooVCTS 
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For complete information about Superex 
block insulation, write for Brochure 
IN-134A. Address Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 
write 199 Kay Street, Toronto 1, Ontario. 





Waste is minimized with Superex because of the variety 
of thicknesses available Special shapes and intermediate 
thicknesses between those shown are also available 





Johns-Manville fet INSULATIONS 











beller because ... Walworth has standardized 
its line of bronze vaives to provide an unsurpassed sys- 
tem of interchangeability of parts for assembly or re- 
placement. You can maintain a great number of Wal- 
worth Bronze Valves with a small inventory of basic 
parts ... you minimize part replacement problems. For 
further information, ask us for our Bronze Valve Stand- 
ardization Chart. 


Choose from complete lines of Walworth Bronze 
Valves — including gate, globe, angle, check, and 
lubricated plug types. Walseal® Bronze Valves and 
Fittings are also available for making silver-brazed 
joints. 

For full information on Walworth Bronze Valves 
and Fittings, call your Walworth Distributor, nearest 
Walworth Sales Office, or write to Walworth Com- 
pany, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 


Parts are carefully machined and finished to 
close tolerances, thereby assuring accurate fit 
and alignment under all conditions. Sectioned 
valve is Walworth No. 225P Bronze Globe 
Valve with stainless steel plug-type seat and 
disc, heat-treated to a minimum of 500 Brinell 
hardness. 


WALWORTH 


Manufacturers since 1842 


valves . . . pipe fittings . . . pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Which 


s * 
1) SPOTS EXPOSED TO ABRASION and heat boiler @ siac AND FLAME EROSION play havo vith 


ck pose king-size | e grate retractories, And here in example f both 


for example re to extreme it their worst! Pulverized coal burner rings are 
linker la hoch YD) 0”) AUNHES exposed to direct flame to a blast of razor harp 
With certain coal t ( ‘ pa ticles and to molten slag Under these con 
condition corm estructive 5 ditions the average refractory sottens spalls 
the only materi tah beating is do YOU ind cuts out. Slag build up ind spoils the flame 
us § silicn ul lt esn tsotten , pattern, All this is what doesn't happe n with 


| this the 


pots? have 9 vou have these proble ms which refractory 
> 


ngs of CARBORUNDUM § silicon carbide, So, if 

















require top protection @ Furnace DOWNTIME is high! r With the loss of 


metal surface ind t tra y to meet these cor idled productive « ipacity with curr high jaintenance 
Within sec i ! cr tl naterial replacement exp , even the the 

miv hot ‘ ‘ lv retractori ire che ip br comparison Thats why we 

l transmitted il »lo k into « L\HBORUNDUM ilicon « irbicte retract rie 

irbon build-u Sx ‘ ! CARBOFPRAX Put them in the most troublesome 

vould vou pick? p i vour boiler. See tor yvoursell how they solve that problem 


As an ntroduction get 


Refractories in Boiler Furnaces’. No obligatior 
of course. Send your name and oddress tc | 
Dept E-114 Refractories Div., The Cart Jur ' 


Company, Perth Amboy, N. J - Registered Trade Mork 





Save With This Matchless 


ONE-COAT SUPER FINISH 


Use One-Coat 
Super Finish Stic- 
Tite on flanges, 
valves, fittings, 
flat or curved sur- 
faces of boilers, 
fans, tanks and 
other equipment, 
whether indoors 
or exposed to the 
elements. 





Cement 2 


A Light, Efficient 
Insulation 


® Easiest to Apply 

@ Adhesive 

@ Maximum Coverage 

® Smooth, White Finish 
® Hard @ No Cracking 


@ Resistant to Abrasion 
and Water 


@ Ready to Paint or 
Weathercoat 


Save with R & | Super Finish 
Stic-Tite—the insulating ce- 
ment that goes further — lasts 


longer. 100 Ibs. covers 80 sq. 
ft.— “a” thick, or 160 sq. ft.— 
V4"' thick. Can be easily trow- 
eled smooth in ONE COAT 
directly on block, blankets or 
metal surfaces, air-drying 
quickly without shrinkage or 
cracking. 

One-coat application saves 
time and labor. 

Super Finish Stic-Tite is low 
in material cost, low in over- 
all cost, long lasting. 


SUPER FINISH STIC-TITE 


Get the Facts — Mail this Coupon Today 


POSS SSS SSS SS SSeS See ee5) 


REFRACTORY & 
124 WALL 


Send me a sample 


Company 


Address 


i 
4 
i 
i Name 
‘ 
+ 
! 
i 


City 


INSULATION CORP. 
NEW YORK 5S, N.Y, 


bog of Super Finish Stic-Tite and bulletin 


Title 


Zone Stote 


a 
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Inside a boiler, you can't improve on new steel 
or steel newly cleaned. All you can hope to do is 
Peabody Engineering Corpora- keep it that way—a task that often tries every known 
Oe ae el : resource of boiler operation and maintenance 
Permutit Company, The : 
Pittsburgh Piping & Equip- Against the metal-destroying forces that can be 
ment Company unleashed inside steam-generating pressure vessels, 
= Foundry & Machine 78 there is one unique defense—unique because 
ompan .° 
Dont_Sinahel Corporation ‘ nothing else duplicates its service inside a boiler 
Apexior Number 1, the brush-applied boiler coating 
dio C tA a ends water-metal contact—isolates new or newly 
tine yr agg mek tema 5 ’ cleaned steel beneath a surface immune to corrosive 
poration.. 86 action and resistant to operating deposits. It stays 
Reliance Gauge Column Com- on the job thereafter, without benefit of human or 
aut ve ic 73 mechanical attention, to hold internal surfaces at 
epuDlic ee orporation : aan " vee 
Steel & Tubes Division.28 and 29 peak steaming efficiency 
wm ay ye ea Maintaining boiler status quo is an assignment 
icnarason caie ompany 
ee Apexior has carried out successfully now for thirty 


six years for those who design, insure and operate 
every type of industrial and central-station power 


Sauerman Bros., Inc 69 
Benjamin F. Shaw Company 36 plant 
Stock Equipment Cor y 
RAR, -neempereod You pay even less today to protect the boiler that 


10 and 11 
‘ costs so much more to install and operate. Apexior 


Number | is now a one-coat material. You need less 
it costs less to apply 


Sy-Co Corporation 


Thermix Corporation, The 
Todd Shipyards Corp., Com Internal boiler protection is only one of Dampney’s 


bustion Equipment Div diversified corrosion-control activities. Dampney 
Coating Systems for specified end-use service pro 
tect cooling towers—intake water structures pipe 


Walworth Company 84 line interiors. For a recommendation to meet you 
Western Precipitation Corpora- requirements, write 
tion... Fourth Cover 


Westinghouse Electric Cor 
poration, Sturtevant Division 


C. H. Wheeler Manufacturing 
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HYDE PARK, BOSTON 36, MASSACHUSETTS 
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Stability of Performance 
on the job 


De eee POEL ALE ONE | 


CLARAGE 


TYPE NH, CLASS II-A 


FORCED DRAFT 
FANS 


So © Nowe 
peng 


Pi See 


dependable BROAD efficiency, rather than ‘" te, peak efficiency 


No tendency toward unstable. unpredictable Users agree that here is thoroughly de} endable 





performance! equipment fully answering within its periormance 


With the Clarage Type NH Fan you get efficiency range the requirements of modern power plants. For 


where it count under actual operating conditions heavier duty foreed draft service. Clarage fans are 


Modern manufacturing technique s assure that each of available in Classes II] and IV construction 


these fans is accurately constructed to perform accord. = 
ing to its rating and in line with its advanced design Request renee 


As fully described in Bulletin 802 Type NH, ° aS 
Class III-A foreed draft fans are provided with inde- Bulletin 


pendent hearing pedestal split type housings and 802 


non overloading hack. irdly ine lined “ heels et 


a 


(diameters 15” to 66") 


CLARAGE FAN COMPANY, Kalamazoo, Mich. 


Y | s 
= sh jake ae ip Headquarters for 
LARAGE Moar 
Conditioning Equipment 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA, Canada Fans, Lid., 4285 Richelieu St., Montreal 
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One of a Series 


 Faaions ly 


In a long retracting blower, a fool-proof and de- 
pendable means must be provided for propelling the 
carriage and rotating the lance tube. In Model IK it 
is done with a SINGLE MOTOR working through a simple system 
of rugged gears. The operating mechanism is a model of simplicity 
and reliability . . . only one set of motor elements, one set of 
control elements . . . one set of power supply facilities to operate 
and maintain. This drive produces a closely pitched helical clean- 
ing pattern which is most effective for all deposits and tube banks 
. without tube cutting 
Other features which users approve with enthusiasm are the 
mechanically operated valve with adjustable pressure control, and 
the positive gear drive. Ask for Bulletin 1080V. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited, Windsor, Ontario 


SINGLE 
MOTOR 
DRIVE 





= 


x a ed 
A Single Motor 
(air or electric) 
Both Rotates and Propels 
the Long Lance Tube 











Diamond Model IK Long Retracting Blower. 
See its many features in Bulletin 1080. 
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Do you have operations in your plant where gas-laden 
suspensions, wet or dry, are a problem? Such suspensions may 
be dropping on surrounding property, causing nuisance difficulties. 
Or perhaps important values are being lost in 

stack gases that can be profitably recovered. 

Whatever the nature of your recovery requirements, you will find 
this 40-page Cottrell booklet of great help. It contains 

up-to-date data on the latest advancements in the electrical 
precipitation field — prepared by the organization that pioneered the 
commercial application of Cottrell Electrical Precipitators almost 
a half century ago and has consistently led 

in new Cottrell developments. 


For nearly 50 years Western Precipitation has carried on a 
continuous research and development program on Cottrell Electrical 
Precipitators, Multiclone Mechanical Collectors and other types of 
recovery equipment. We are not affiliated with any other company 
in the electrical precipitation field except our wholly owned subsidi- 
aries, International Precipitation Corporation and the Precipitation 
Company of Canada, Lid. We are equipped to serve you anywhere in 
the United States, Canada, and throughout the world! 











40 PAGES of 


helpful information 


sts, Fly Ash 
d other Sus 


on Recovel 
Mists, Ful 


pensions fi Ses. 


This booklet summarizes 


the important points design and plant engineers 
should know about Cottrell Precipitators .. . 


Basic types of Cottrell equipment. 
Principal elements in a Cottrell unit. 
Data on Mechanical and Electronic Rectifiers. 


Various types of Collecting Electrodes (rod curtains, 
corrugated plates, pocket electrodes, etc.). 


Typical ways of removing collected material. 

Various Shell Constructions (steel, concrete, brick, etc.) 

The effect of various factors on efficiency and 

performance. 

Data on CMP (Combination Multiclone-Precipitator) 

Units. 

. and many other helpful facts on Cottrell 
design and operation. 





ee 
ee Sek 7 Bakes, 


OFSIC HERS 450 MANUF eC TURES OF EQUIPMENT FoR 
COLLECTION OF SC OPEN OED MATERIALS FROM Caste @ Lit tt 


Main Offices 1022 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDOG., NEW YORK 17 + | N. Le SALLE ST. BLOG., CHICAGO 2 
1429 PEACHTREE ST. NE, ATLANTA 5 + HOBART BLOG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 








